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ON COAST FOG-SIGNALS. 
By ALexanDerR Beazeey, M. Inst. C.E. 


In the course of discussion on a paper “On the Loss of Life at Sea,” 
read before this Institution in May 1866,* Admiral Halsted thus 
graphically described the case of those who have “the anxiety of 
“navigating a ship in our narrow waters, in our foggy and dark 
“climate. You come in from sea, not having had observations for 
“three or four days, you take soundings in the channels; but where 
“on earth you are, you do not know, and your only chance of correctly 
“‘ knowing where you are when knocking about in the fluctuations and 
“‘ changes of the tide, is to get well in with some well-known spot of 
“land; and the safest spot which you can get in with, under these 
‘ circumstances, is some danger light. If it is thick weather, you are 
“ bound to run in to some light until you make it. After you run in 
“a, certain distance, you know by your soundings that you are nearing 
“the land, and you go creeping on like a moth round a candle till you 
“ strike upon the rocks round the danger light, which is erected for 
“your safety.” I have quoted these words at length, because it is 
precisely under the circumstances which they describe that the service 
to be, performed by Coast Fog-signals commences. When we consider 
the frequency of the occurrence of foggy and other thick weather on 
our coasts, and the vast numbers of vessels, engaged in coasting or 
over-sea traffic, which require a warning or guide during such weather, 
the immense importance of these signals becomes apparent; and it is 
surprizing how slight and superficial is the knowledge in this country 
respecting them, and how limited their practical application. 

The subject of Fog-signals divides naturally into two branches; one 
relating to the means employed on board of ships, for the purpose 
either of giving warning of their whereabouts to other vessels, or of 
communicating intelligence or orders; the other to those employed at 


* Journal R. U. S. Inst., vol. x., p. 225. 
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fixed stations on or near the coast, to serve as guides to navigation, in 
which respect they are to be regarded as fulfilling the same purpose as 
lights, at times when daylight or atmospheric obstruction renders the 
lights useless. The former division of the subject, relating to what 
may be specially termed Marine Fog-signals,* has been treated-of in 
Captain Brent’s very interesting paper already before this Institution, 
and will doubtless continue to receive at the hands of naval officers 
that further investigation which its importance undoubtedly deserves. 
It is the latter division of the subject, relating particularly to Coast 
Fog-signals, to which I propose to invite your attention on the present 
occasion, although most of the instruments to be treated-of are common 
to both. : 

These instruments are, gongs, bells, guns, trumpets, whistles, and 
syrens. I shall proceed to consider each instrument separately, in 
order to clear the way for a consideration of the whole subject in a 
general manner. 

Gongs. 


Gongs are used on board light-vessels, and are struck by hand with 
a stick having a padded head. With reference to this practice, I am 
informed that in the East they are sounded by rubbing, which is com- 
menced at the centre, the diameter of the circle of friction being 
gradually increased until the maximum sound is elicited ; and it is said 
that a much greater volume of sound is produced by this means than 
by striking, whilst the risk of injury to the gong is of course diminished. 
How far this instrument can be heard in fog, or during thick or snowy 
weather, is not known. M. Reynaud, whose experience and care as an 
observer entitle his opinion to great weight, states that its range 
scarcely exceeds 550 yards—meaning probably its mean effective range. 
Gongs have been heard at a greater distance, but probably under 
exceptional and favourable circumstances. Their use ought unques- 
tionably to be restricted to that of guides to the navigation of short 
channels, harbours, and similar situations, where great range would 
be useless ; and they should never under any circumstances be depended- 
..upon as sea-signals where great range is requisite. 


Bells. 


Bells are extensively used as fog-signals, and their employment for 
this purpose dates from a vemote period. Those at present in use vary 
much in weight, ranging from 3 ewt. to upwards of 2 tons. 

The experiments made in France in 1861—62 by the engineers of 
the Corps des Ponts et Chaussées afforded some valuable practical 
information upon the subject of the striking of bells. It was ascertained 
that the range of their sound increases with the rapidity of the strokes, 
the relative distances for 15, 25, and 60 strokes per minute being in 
the ratio of 1, 1:14, and 1:29. Experiments were also made respecting 
the effect of a hemispherical iron reflector, backed with Portland 
cement, in increasing the range of a bell, and it was ascertained that 
the use of such a reflector increased the mean range in the ratio of 


* Journal, vol. xv, page 136 et seq. 
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147: 100 over a horizontal are of 60°, beyond which its effect gradually 
diminished. 

In the Admiralty notification of the fog-bell at Whales Back, New 
Hampshire, it is stated that it should be heard at a distance of from a 
quarter of a mile to four miles, according to circumstances. But this 
is only an estimate. Respecting the range of a bell during fog, as 
ascertained from actual observation, I have been unable to discover any 
reliable evidence, save in two instances quoted by Mr. Cuningham, 
Secretary to the Commissioners of Northern Lights, in a Paper on 
Fog-signals.* It is therein stated, that a bell at Howth, weighing 
24 tons, struck 4 times per minute by a 60-lb. hammer falling 10 inches, 
has been heard only 1 mile to windward against a light breeze during 
fog; and that a similar bell at Kingstown, struck 8 times per minute, 
has been heard at a distance of 3 miles so as to be useful to a steamer, 
enabling her to make the harbour from that distance. In the latter 
instance it is probable, either that there was no wind, or that the 
steamer was to leeward. But it is to be remembered that those two 
bells are unusually large, in fact they and the one at Ballycottin are 
the largest on our coasts, the only others which at all approach them 
in weight being those at Start Point and South Stack, weighing 
respectively 313 cwt. and 414 cwt. If, then, a bell of that great size is 
efficient, against a light breeze, to a range of only 1 mile, what, under 
similar circumstances, may be expected to be the range of the com- 
paratively light bells of from 3 to 7 ewt. employed as fog-signals at 
our rock lighthouses, which are outlying danger stations? In the 
paper above mentioned, speaking of the fog-bells at the Bell Rock 
and Skerryvore with reference to such a signal at rock lighthouses 
generally, Mr. Cuningham says—‘‘ lt is the only one which seems to 
‘* be suitable for such localities, but its efficacy seems to me, in the 
“present state of our information, to be very doubtful. I doubt if 
“ either bell has been the means of saving a single vessel from ship- 
“ wreck during fog. I cannot recall . . . . any instance of a vessel 
“ reporting that she was warned to put about in fog, or that she ascer- 
“ tained her position in any respect by hearing the sound of the bell in 
“either locality, though it is quite possible that such instances may 
“ exist.” 

In the case of a rock lighthouse, there is another important circum- 
stance to be taken into account:—Owing to the situation of most of 
these structures, they are exposed during stormy weather to very heavy 
seas, which run green water up the shaft of the tower and not un- 
frequently fly clean over the gallery-course. The bell is usually sus- 
pended from cantilevers at or about the level of the gallery-course, 
and would, if placed on the most exposed side of the building, be liable 
to be carried away—a thing which actually occurred in 1860 at the 
Bishop Rock—and it is therefore placed on the most sheltered side. 
Hence it follows that its sound is intercepted and deadened by the 
tower towards the most exposed quarter, generally the seaward side, 
where it is most required to be heard. 





* February, 1863. Trans. Roy. Scottish Soc. of Arts, vol. vi. 
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Guns. 


The range of the sound of cannon is commonly supposed to be very 
ereat, and there are on record well-authenticated cases in which 
artillery has been heard at a surprizing distance. It would therefore 
scen: natural to infer that cannon must be serviceable as a fog-signal. 
‘That they are so in many instances is not to be denied. Admiral Sir 
A. Milne informs me that he has often gone into Halifax harbour, in a 
dense fog like a wall, by the sound of the Sambro fog- gun. This is a 
fair test of efliciency. Still, there are some considerations tending to 


show that implicit reliance ought not to be placed on the efficiency of 


guns in all cases. In the first place it is to be remembered that we are 
apt to be strongly impressed by exceptional and startling results, and 
to overlook the very much larger number of instances in which the 
results are comparatively trifling. In the next place, it is a well-esta- 
blished fact that even in calm and clear weather the range of the sound 
of guns is extremely variable. In the Trinity House experiments off 
Dungeness, in January 1864,* made in fine weather, with calms and 
ligit airs, the report of an 18-pounder with 3 lbs. of powder was faint 
at 4 miles. In those of 1865+, made in similar weather with the same 
description of gun, the report was distinctly audible at 7 miles. And 


Wr. Gladstonef has recorded the remarkable irregularity of the noise of 


i. gun in some experiments at Holyhead. It is unnecessary to multiply 
examples of a phenomenon which must be familiar to all who have had 
mich experience. Such being the case during calm weather and in 
the absence of fog, it needs no great amount of reflection to perceive 
that, during fog, even in the abse mee of wind, the probability of irre- 
gularity and uncertainty is greatly increased. The report of guns 
iired at sea as signals of distress can frequently be heard on shore, at a 
cousiderable distance, and during very thick weather and through the 
roar of breakers; but signals under these circumstances are generally 
wnacde to windward of the hearers. 

‘here is a practical disadvantage in the use of a gun at or close to a 
liguthouse, in the effect of the concussion upon the building and appa- 
ratus. I am informed by the Rev. Dr. Robinson, F.R.S., that the 
glass of the Duncannon ‘lighthouse was generally shattered when the 
ox-pounders in a battery close by were fired in target practice. The 
same thing occurred frequently at the lighthouse on Staten Island.§ 
A similar result might be produced by a fog-gun, and, if it took place 
at uight, would be an extremely serious matter, involving perhaps the 
extinction of the light. 

The three fog-guns on the English coast are iron 18-pounders, with 
a cuarge of 3 lbs. of powder, and are fired at intervals of 15 minutes. 
''ke gun at Rathlin Island, having a similar calibre and charge, is fired 
every 20 minutes. Brass guns would probably be more efficient as a 
sigual than iron ones, as they give a much sharper report; but they 
would cost more in the first instance. 


* Parliamentary Paper, 1864. Commons, No. 125. 
+ T. Stevenson, “ Lighthouse Illumination,” 2nd ed., p. 198. 
ft Proceedings Royal Institution, vol. iv., p. 54. 
§ "Report of U. 8. Lighthouse Board, 1871, p. 20. 




















i nis PORE ad 


riniiaarls sii 


| 
4 
iW 
F 








ON COAST FOG-SIGNALS. 649 


The average duration of fogs at the English gun-stations is nearly 6 
hours, and they not unfrequently last 20 hours at a stretch. Even 
with two gunners, therefore, the efficient service of the gun entails very 
severe labour, and the risk of remissness and irregularity must be con- 
siderable. 

The first cost of a fog-gun establishment will vary according to 
locality and other causes, but it may be roundly assumed to be £1,U0u, 
including two 18-pounder guns, and all the necessary buildings on a 
moderate scale. The average working expense of the English gun- 
signals, including wages, allowances, stores, and ammunition, is at the 
rate of £18 1s. 10d. per 24 hours of work 


Trumpets 


At the risk of appearing somewhat inconsistent with my design of 
treating exclusively of fog-signals for coast purposes, I must refer 
briefly to one intended for use on board ship, because it is apparently 
the earliest example of the — of machinery to the blowing of 
fog-trumpets. This was the ‘Telephone” of the late Admiral J. N. 
Tayler, submitted to the Admiralty in 1844. The sound was produced 
by pipes, having metallic reeds, and blown by air condensed into a 
receiver by means of air-pumps worked by a winch and cranked axie. 
It was estimated by the inventor, that this instrument would have an 
effective range of 6 or 8 miles in foggy weather, and that by means of 
a parabolic reflector a still greater range could be attained. Whether 
these expectations were fulfilled, I cannot say, having been unable to 
discover any report upon the experiments which it is believed were 
tried; but it is important to observe that we have here the metailic 
reed, and the compression of air by machinery. Admiral Tayler stated 
that his attention was first called to the adaptation of this mstrument 
= the purpose of marine communications by an Alarm which he heard 
in France. M. Reynaud, to whom I mentioned this circumstance, has 
e eek avoured to discover some trace of the latter apparatus, but without 
success. 

The metallic reed, and the use of air siiibaiaii by machinery, re- 
appear in the fog-trumpet invented by an American ge mtleman, the late 
Mr.C. L. Daboll; and his apparatus, erected in 1851 at Beavertail Point, 
R. L., by the United States Government, affords the earliest example 
of its actual employment in practice. The machinery, which was 
moved by a horse, was very simple, and was applied to the revolution 
of a cranked axle driving two 3-inch air-pumps. The condensed air 
was stored in a 225- gallon receiver, on which was fixed the trumpet, 
and the air was admitted to the reed by a valve regulated by a cord 
and lever. The initial pressure at which the trumpet was sounded was 
about 40 or 50 lbs. per square inch. The recorded performances of this 
apparatus* are surprizingly good. During dense fog and against a 
hight breeze, it was heard distinctly at a distance of 6 miles on shore ; 
und Captain Walden, U. 8. Revenue Service, who officially examined 


* Report of the United States Lighthouse Board, 1832. 
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and reported upon it, heard it distinctly at 23 miles, in a rough sea, 
with a strong cross wind. The practical value of this instrument was 
promptly recognized by the U. S. Government, and no time was lost in 
erecting similar ones at different points on the coast. Improvements 
in details were at various times introduced by Mr. Daboll: the action 
of the valve regulating the duration of the blast was made automatic ; 
the trumpet was made to revolve automatically, so as to distribute the 
sound over any required arc; the use of wires or rods was introduced, 
as a means of opening and’ shutting the valve when want of space or 
other circumstances necessitated the placing of the trumpet at a distance 
from the condensing apparatus; and engine-power was substituted for 
horse-power to drive the machinery. ‘These matters formed the subject 
of a patent taken out by the inventor in 1860 in the United States, and 
in 1863 in this country. 

In a Paper read last year before the Institution of Civil 'ngineers,* 
I stated that Daboll’s trumpet was not constructed to vibra: . in unison 
with its reed, but acted merely as a condenser and conductor of the 
sound. Some months after that Paper was read and printed, I met 
with a Report of the United States Lighthouse Board,y in which dis- 
tinct mention is made of the tunine of the reed in unison with the 
trumpet. Whether the instrument was originally so designed, is quite 
immaterial, few if any inventions being produced in the first instance in 
such perfection as to be susceptible of no improvement. But it is of 
importance that the correction should be made in as public a manner 
ws the mis-statement, not merely for the sake of accuracy, but also in 
justice to the memory of Mr. Daboll, whose name is so honourably 
associated with the first application of the trumpet to practical use as 
a fog-signal. 

Daboll’s trumpets are classified according to size, those in most 
general use being of the second and third order, which are respectively 
of the following dimensions :—Axial length, 9 ft. and 4 ft. 6in. Diame- 
ter at small end, 22in. and 24in. Diameter across mouth, 2 ft. and 
1 ft. 9 in. i 

In 1865 a second-order Daboll’s trumpet was established at Dunge- 
ness by the Trinity House of Londen. <A. third-order experimental 
one which had previously been set up there, but had not been notified 
for use as a fog-signal, was placed on board the Newarp light-vessel in 
1868, where it is now sounded during fog. In 1868 a second-order 
one was established at St. Catherine’s. The Newarp trumpet is sounded 
at an initial pressure of about 12 lbs. and a terminal pressure of about 
YIbs., those at Dungeness and St. Catherine’s at an initial pressure of 
20 Ibs. and a terminal pressure of about 5 Ibs. 1 am not aware of any 
observations being made, or any record kept, of the range of their 
ound during fogs. It is said that the Newarp trumpet can be heard 
at 5} miles distance, during foggy weather and against a light air, but 
not during very dense fog or against a moderate breeze. 

fn 1866 a Daboll trumpet of the third order was established at the 
mouth of the Clyde by the Cumbrae Lighthouse Trust. for the follow- 


* Minutes of Proceedings, vol. xxxii. + Washington, 1868. 
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ing’ particulars relating to this fog-signal I ani indebted to Mr. Graham, 
the Treasurer and Superintendent to the Trustees. A Report from the 
keeper mentions two instances, out of many which have been pro- 
minently brought under his own observation, of the valuable services it 
has rendered to navigation:—“ A steamer, whose captain was well 
“ acquainted with the navigation of the channel [of the Firth of Clyde], 
‘in coming in from sea was enveloped in fog in good daylight, and got 
‘so completely bewildered that he ran up on the west side of Bute, as 
“if he had intended to proceed up Loch Fine; immediately on the horn 
“starting he recognised his mistake, put his steamer about, and ‘headed 
“direct up under the fog-signal house. The second instance was in 
“* the case of a schooner, whose master was also specially well acquainted 
“ with this part of the channel, and, getting surrounded with fog, was 
“heading direct in to the Arran shore; immediately on hearing the 
“* horn away to the eastward he put his vessel about, and, as he described 
“it to me, could have run his vessel into the landing port at the light- 
house. Many similar instances could be given, but the foregoing 
“may suffice. Further, I have frequently asked both captains and 
“seamen, and, without exception, their high opinion of its value is 
‘“‘ universal.” The same Report states that the signal has been heard, 
during fog, at from 7 to 9 miles against the wind and from 12 to 
14 miles down the wind, with light and moderate breeze; and from 3 
to 5 miles against a very strong breeze or moderate gale. It is added, 
that the persons who heard the signal at these distances were either in 
a sailing vessel on a quict day or were otherwise free from noise—“ it 
‘“‘ might be quite different in a steamer under weigh, where the clatter 
‘of machinery and the hissing of steam would render distant sounds 
“ more difficult to be heard.’’ And in a subsequent Report the keeper 
observes that the examples which he gave were the extreme limits of 
range which had been reported to him, and that for general practical 
purposes the horn will not always be heard so far. 

The foregoing testimony is valuable as being taken from observations 
made, not on an occasion selected for experiment, during clear weather 
and with smooth sea and no wind, but in actual practice under unfavour- 
able conditions of wind and weather; and it‘derives additional weight 
from the evident care with which attendant circumstances have been 
taken into consideration. This trumpet is sounded at an initial pressure 
of 8 lbs. and a terminal pressure of 44 Ibs. 

The cost of the Daboll trumpet and the caloric engine, in duplicate, 
at St. Catherine’s, including expense of erection, was £1,338; and an 
engine-house and keeper’s dwelling, of the substantial character of the 
buildings there, would cost about £1,500. The engine and apparatus 
erected at Cumbrae cost £600, and the engine-house £400. The work- 
ing cost of the St. Catherine’s signal in 1869 was at the rate of £6 4s. 5d., 
and that of the Cumbrae signal £5 14s. 6d., per 24 hours of work, in- 
cluding every expense but repairs, which were in each case estimated 
at about £10 per annum. 

The machine generally employed for condensing the air is Ericsson’s 
caloric engine, the use of which has been adopted from America toge- 
ther with the trumpet. It possesses several features which recommend 
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it for the purpose. It consumes very little fuel—about 12 lbs. of coke 
per hour; is free from danger of explosion ; and, when in good con- 
ee 


: : sitar ee 
yut half an hour. The importance 





dition, can be started to work in ab« 

of the latter feature will be appreciated by those who know how sud- 
denly a fog sometimes comes on, wu ; he fog- 
signal should commence sounding without delay. Jt has however been 
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how necessary it is that t 


found by experience in America, that the caloric engine is not sat isfac- 
tory. A Report made in 1869 to the Minister of Marine and Fisheries 
at Ottawa, by the agent of the department at Halifax, stated :—‘* One 
“ very great objection to these instruments [ Daboll’s trumpets | is the 
use of the calorie engine instead of stcam. They appear to work 
very well for a time, but once the machinery from any cause gets out 
of repair, no reliance can be placed on its efficient working for any 
“length of time.” The apparatus of the trumpets at Sambro and 
Cranberry Island, N.S., established in 1865, required almost continual 
repairs after about two years’ 
ment of Marine and Fisheries states :*—‘“ The expenses for repairs, and 
“the frequent stoppages to make these repairs during the four years 
“they continued in use, made them expensive and unreliable. The 
“ expense is perhaps the smallest objection. The frequent stoppages 
* during foggy weather made them sources of danger instead of aids to 
* navigation.” After giving these signals a very fair trial, it was at 
leneth determined to abandon them, and last autumn a gun was esta- 
blished at Sambro, and a steam-whistle at Cranberry Island. Respect- 
ing the efficiency of the trumpets themselves, the 1869 Report of the 
agent, already quoted, states:—‘“The sound of these trumpets has 
“ become much deteriorated during the last year or so.”’ 

The change of the signals at Sambro and Cranberry is not a solitary 
case. At several stations on the coast of the United States the steam- 
whistle has been substituted for the trumpet. The risk of stoppage of 
i ine is provided 


“c 


“ce 


working. The Engineer of the Depart- 





the signal by the breaking-down of the caloric engi 
against at Dungeness and St. Catherine’s by a duplicate engine being 
kept in readiness. 

A Daboll trumpet was established in July 1871, at the Howth 
Bailey lighthouse on the east coast of Ireland. TI have not heard any 
particulars as to its efliciency. It is worked by a caloric engine, 
respecting which Captain Hawes, R.N., Inspector of Irish Lights, 
states :—‘* The Bailey being lit with gas, [ have found it execedingly 
‘convenient to use it instead of coal for driving this engine, and 
would have continued to do so, had the gas-holder there been of 
** sufficient capacity to admit of it.”+ This is, so far as I am aware, the 
first example of the application of gas to the heating of the calorie 
engine; and it is probable that with such fuel the fire-box (the weak 
part of the engine) would not be so soon burnt-out as where coal or 
wood is used, and that the engine would consequently be less liable to 
get out of order. 

The trumpet of Professor Holmes, sounded by condensed air, is 


ee 


* Report to Deputy of Minister of M. and F., Ottawa, 10th January, 1872. 
tT Report to Commissioners of Irish Lights, 10th April, 1872. 
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intended to distribute its sound uniformly over an are of 90° instead of 
wine strongest only in the line of its axis, so that four of them sha 

] trongest oul the ] f it , so that f f tl hall 
form a holophone of 360°; and two light-vessels constructed for China 





from the designs of Mr. J. N. Douglass, M. Inst. C.E., are thus fitted. 
The light-vessel at Seven Stones was fitted last November with a 
Holmes trumpet, worked by a caloric engi 





The lighthouse station at Souter Point is provided with ILolmes’s 
signal, ‘The trumpets, two in number, are constructed to sound over 
an are of 180°, corresponding with the illuminated are of the light. 
The air is condensed by the steam engine employed for the magneto- 
electric light. The condenser and trumpets are distant about 550 feet 
from the air-pump, and the sounding of the trumpets at regular 
intervals is automatically effected by a tumbler, which falls over and 
opens the valve to the trumpets when the pressure rises to 50 Ibs. 
When the pressure is reduced by the blast to 28 lbs., the tumbler falls 
back and closes the valve until the-pressure again rises to 50 lbs. 
The interval between the blasts, or in other words the time requisite 
to recover the 2 Ibs. of pressure expended, depends upon the capacity 
of the condenser, which is regulated by the introduction of water. 

On applying to the Committee of Lloyd’s, they most obligingly wrote 
to their agent at North Shiclds to inquire respecting the performance 
of this instrument, and I am informed that “he has ascertained, on 
“good authority, that the fog-trumpet ... . is of great use.”* This 
is satisfactory, as showing the general estimation in which the signal is 
held hy nautical men. It would have been more so, if the precise con- 
ditions of wind and weather, and the distance at which the signal was 
heard, could have been added. 

There is also another fog-trumpet, by Anderson, which is established 
as an auxiliary instrument at Beaver-tail, R.L., and at Long Island, but 
[ have as yet received no details respecting it. 


Wh istle Se 


The use of the hemispherical or locomotive whistle as a coast fog- 
signal appears to have been first suggested by the late Mr. A. Gordon, 
M. Inst. C.E.,4 who proposed to employ air or steam for sounding it, 
and to place it in the focus of a reflector or group of refiectors in order 
to concentrate its sound into a powerful phonic beam. The sharpness 
and shrillness of the whistle were in his opinion its chief recommenda- 
tions. ‘ When you get a shrill sound high in the scale,” he says, “ that 
‘“ sound is carried much further than a lower note in the scale.” 

The honour of being the first to apply this instrument in practice 
belongs to the late Mr. C. L. Daboll, who in 1851 erected one at 
Beaver-tail Point for the United States Government. It. was sounded 
hy condensed air, the machinery being the same as that used for the 
trumpet, in combination or alternation with which it appears to have 
been employed, and, like that instrument, its performance was efticient 
* Secretary of Lloyd’s to the Author, 28th March, 1872. 
t Evidence before Select Committee on Lighthouses, 1845. 
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and successful. It was distinctly heard, during dense fogs, at a dis- 
tance of from 6 to 8 miles, in the town of Newport, when there was 
considerable noise of carriages in the streets. Captain Walden reported 
very favourably upon it; and the Pri nt of the United States Light- 
house Board has placed upon record, from personal observation, his 
opinion of its great practical value.* The apparatus, having been 
tested and “up proved, was at once adopted by the United States Govern- 








ment, and immediate arrangements were made for the erection of four 
at various points on the coast. 

In 1854, Mr. Robert Foulis, of St. John’s, New Brunswick, proposedt 
the employment of the steam-whistle as a fog-sienal; and in he wis 
erected the now famous steam-whistle at Partridge Isl lan id, St. John’s 
harbour, w — may be regarded as the archetype of all fer om sa 
ones. It was erected under the superinte udence of Mr. T. T. Vernon 
Smith, and this type of apparatus is frequently designated by the 
name of the “Vernon Smith whistle.” It is extremely simple in its 
details. The — is tubular, having a superheater, connected with 
which is the whistle, and the sounding of the instrument is automa- 
ti ically regulated. The apparatus was patented in Great Britain 

1 1861 by Mr. Barker, for Ar. Vernon Smith. 

Respecting the efficiency of this instrument, it is stated :[—“ With a 
“ pressure of from 90 to 95 Ibs. the whistle can easily be eard j in calm 
‘weather a distance of 6 or 7 miles, and has been heard by a steamer 
“in a heavy gale, and sea running high, ata distance of 5} miles to 
“ windward, but it was then not audible till the paddles were stopped.” 
Captain Malcolm, R.N., officially reported in 1863 that, from experi- 
ments made by him, in which the sound of the whistle was audible up 
re 5 miles’ distance, against a moderate breeze (4) and during dense 
fog, he infers that in such weather the sound may fairly be supposed 
to have a radius of from 3 to 6 miles.§ 

The use of steam has now, I believe, entirely superseded condensed 
air for sounding coast fog-whistles in America, and these instruments 
are extensively employed, both in the United States and in the 
Dominion of Canada. 

In May 1869, = Commanding Officer of H.M.S. ‘ Minstrel” officially 
examined one at ( Jape Forchu, eg Scotia, and ‘wells a Report to the 
Admiral on the station, of which the following is an extract :—“ After 
“communicating with the keeper of the fog-whistle. . . . I 
‘** weighed and proceeded head to wind, stopping at intervals to listen to 
‘the whistle, the sound ef which was distinctly heard 7 miles and 
‘finally ceased 8 miles off. The wind at the time was 8.8.W., force 

1, weather foggy. The distance was calculated at first by cross 

‘ bearings, and, after the fog set in, by the patent log.’ The Report 
goes on to state that, whilst the observations were being pursued on 
the following day, the engine of the whistle broke down in consequence 
of a gland on the feed-pump giving way. The keeper not being pro- 


Report of the United States Lighthouse Board, 1852. 
t In “ The Morning News,” 22nd October, 1854. 
ee port by Commissioner of Publie Institutions, N.B., 1864. 
Report to the Admiral on the Station, August, 1863. 
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vided with the means of repairing damages, the experiments had to be 
discontinued. Such a contingency is now provided against by the 
supply of duplicates of certain parts of the machinery, but the Engi- 
neer of the Department of Marine and Fisheries states* that ‘so far 
“in practice they have not been put in use.” 

The subjoined particulars, although of considerable length, are too 

important and interesting to be omitted :— 
“The following statement of results obtained from Steam Fog 
Alarms in use in the Dominion of Canada, and the ranges given, are 
‘from actual observation, and are substantiated by the testimony of 
numbers of masters of steam and sailing vessels, and others engaged 
‘in navigating the waters of the Dominion and the United States. 

“ The Steam Fog Alarm on Partridge Island, at the entrance to the 

“harbour of St. John, N.B., is heard, under favourable conditions of 
“ the atmosphere and light winds, 5 miles to windward and 9 miles to 
‘leeward; and under unfavourable circumstances and strong winds, 
‘3 miles to windward and 7 miles to leeward. Steamers and sailing 
vessels making the port of St. John during snow storms, thick, and 
foggy weather, run for the harbour with confidence, relying on the 
‘sound of the whistle of the Alarm for distance and position. The 
‘whistle of this Alarm is 5 inches diameter, steam pressure 80 Ibs. 
Blast 10 seconds duration, once in each minute. 
“The Steam Fog Alarm at Cape Forchu, entrance of Yarmouth 
‘ harbour, N.S., has frequently been heard (overland) at Barrington, 
“a distance of 30 miles from the Alarm, and at Seal Island, N.S., 
26 miles from the Alarm, at times when the state of the atmosphere 
was favourable for the conveyance of sound, wind light. This 
Alarm is heard by persons on steamers and other vessels 8 miles to 
‘windward in a strong breeze; in light winds 10 and 12 miles to 
‘windward. The whistle of this Alarm is 8 inches diameter, steam 
‘pressure 75 lbs. Blast 10 seconds duration in each minute. 

“The Steam Fog Alarm on Seal Island, off the S.W. point of Nova 
‘ Scotia, is heard on the mainland 18 miles distant. The masters of 
‘steamers plying between Boston and Portland, U.S., and Halifax 
‘“N.S., report that they run for the Alarnt on Seal Island, and 
‘generally hear the Alarm from 40 to 50 minutes before they make 
‘the island. Fishing vessels frequent the waters around Seal Island, 
‘and the fishermen report that the Alarm is invaluable, as they can 
by the sound of the Alarm (knowing its position) shape their course 
‘to clear the reefs lying off the island, or make a harbour on the 
‘mainland, in dense foes and thick weather. Before the Alarm was 
‘ put on this island, the fishermen were obliged, in stormy weather with 
‘fog, to run to sea. The whistle of this Alarm is 8 inches diameter, 
‘steam pressure 75 Ibs. Two blasts (of 5 seconds duration each, with 
‘an interval of 5 seconds between the blasts) in each minute. 

‘The Steam Fog Alarm.at Point Lepreau in the Bay of Fundy has 
‘been heard in foggy weather and snow-storms 25 miles along the 
‘coast, 15 miles inland, and 20 miles at sea, under favourable condi- 


* Report, ubz sup., 10th January, 1872. 
] ? Pes Az) 
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“tions. The International Company’s steamers, owned in the United 
‘ States, pass Point Lepreau, the site of this Alarm, 8 times a week in 
‘ the season when fogs are prevalent. The officers of these steamers 


© 


if 
‘yeport that they hear the Alarm from 35 to 40 minutes betore the 
* steamer arrives aca of the Point. The speed of these steamers is 
‘fully 12 miles an hour (they say 13), consequently they hear the 
“ Alarm 7 or 8 miles distant, the steamer being at full ‘speed, and 
“ making the noise usual to paddle steamers running at full speed. 
* The whistle of this Alarm is 8 inches diameter, steam pressure 75 Ibs. 
“ Two blasts (of 5 seconds duration each, with an interval of 5 seconds 
“ between the blasts ) in each minute. 
“ The Steam Fog Alarm at the entrance of Digby Gut, N.S., put in 
* operation Ist January 1872, was heard from the deck of the sianin r 
‘ Empress’ 45 minutes before she passed the site of the Alarm in 
“ entering the Gut. Captain Leary judged the Alarm 6 miles distant 
‘when first heard; the time and speed of the steamer made the 
‘distance nearly 7 miles; the wind was very strong at the time, 
blowing in a direct line from the steamer towards the Alarm, the 
“steamer running before a heavy sea, pitching and rolling, the 
** atmosphere very cold and dry, wind N.N.W., all unfavourable con- 
“ditions for hearing the sound of the whistle of the Alarm. This 
** Alarm was being tried on this occasion for the first time, with a 
‘“ pressure of 65 Ibs. per square inch. Later the same day, the Alarm 
“was distinctly heard by the captain, crew, and passengers of the 
“ steamer, at Annapolis, N.S., 20 miles distant from its site and ata 
“rioht angle to the direction of the wind. The whistle of this Alarm 
‘is 8 inches diameter, steam pressure 75 lbs. Blast 8 seconds dura- 
“tion in each minute. The boilers of the Alarms already mentioned 
** use fresh water. 
“The Steam Fog Alarm on the iron light-ship at Red Island Shoal, 
* River St. Lawrence, has been heard 3 miles to windward and 15 miles 
to leeward. The whistle of this Alarm is 10 inches diameter, steam 
‘pressure 60 Ibs., and gives a blast of 10 seconds duration in each 
‘minute. The boiler of this Alarm is constructed to use salt water.” 
Then follows a description of the whistle at Anticosti, diameter 
8 inches, steam pressure 80 Ibs.; and at Cranberry Island, 10 inches 
diameter, steam pressure 60 lbs., but it is added that no definite in- 
formation had been obtained as to the distances at which they can be 
heard, The Report then proceeds :— 
“ The average consumption of fuel is 1,000 Ibs. of Anthracite coal or 
** 1,120 lbs. of Welsh coal, in ?4 hours. The Welsh coal furnished 
‘* some of the Alarms last season cost $5°00 [20s. 10d. stg.| per ton 
of 2,240 lbs., making cost of fue: for 24 hours $2°50, (10s. dd. stg. | 
‘ exclusive of carriage and other charges. 
‘ The cost of a Steam Fog Alarm with an 8-inch whistle, completed, 
‘ ready for operation, is $1900°00 [£395 16s. 8d. stg.]. W hen the boiler 
‘is intended to use fresh water, the weight is 3 tons. This sum 
“includes the steam-pump, which is used as a fire-engine if require od. 
The building for the Alarm, conveying to place of erection, pro- 
curing water, and outfit required, are not included, as these expenses 
‘are governed by circumstances of distances, site, &c. 
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“ The cost of an Alarm with a 10-inch whistle, with the boiler to use 
“ salt water, is $3000°00 [£625 ste.]. 

‘iene duration and fre quency of the dea as arranged, have in 
‘ practice been found sufficient. The United States coasting steamers 
‘are generally very swift, and ennniion by the American Government 
‘was made of the masters of these steamers in this matter, and the 

‘replies stated that they considered the signals as seemed by the 
“* Dominion Government quite reliable and sufficient.’ 

During the years 1862-5-4-5, the Partridge Teland whistle was in 
operation on an average 888 hours 47 minutes in each year, at an 
average cost, including wages, stores, repairs, and every expense, of 
£3 13s. Od. per 24 hours of work.t I have no details of the working 
cost of the other whistles; but, with perhaps the exception of that at 
Anticosti, it probably does not materially differ from the above. 


* Engineer’s Report to Deputy of Minister of M. and F., Ottawa, 10th January 


The following details of cost of the fog-signal stations mentioned in the above 
Report, are of considerable practical interest. The cost of the apparatus is higher 
than stated in the Report, probably covering the expense of outfit, stores, &e. I 
have reduced the prices in this table, as well as those in the Report, to sterling at 

s. 2d. per $ 
£s. d. Z a d. 
Yarmouth Steam Fog-whistle :— 








Apparatus .. are ae ai a as 432 5 10 
Buildings ‘ oc 7 256 5 O 
Plans, Spe scifications, and Incide ntals .. ve 30 8 4 
= — 718 19 2 
Seal Island Steam Fog-whistle :— 
Apparatus oe ee oe oe rr ee 522 5 10 
Suildings .. oe “e ee oe oe 361 9 2 
Reservoir .. zi a na ee 275 8 4 
Plans, Spec sifieations, ke. . “ loa ea 17 10 O 
———-_ 1176 18 4 
Point Lepreau Steam Fog-whistle :— 
Apparatus .. “a oe aa ee we 458 2 6 
Buildings .. ee ar ae oe oe 25819 2 
Digging Wells .. Pe a xe «= 25 & @ 
Plans, Specifications, &e... ee ee ae 36 5 0 
—— 789 11 8 
Digby Steam Fog-whistle :— 
Apparatus .. ae ae oe ee oe 578 6 8 
Buildings .. oe ee ee be ee 364 11 8 
Plans, tracings, &c. re se as a 18 6 8 
_ 961 5 0 


Cranberry Steam Fog-whistle :— 

Apparatus and Buildings. . ea oa a“ ae « 211411 8 
Anticosti Steam Fog-whistle :— 

Apparatus .. =e ee ne « as 79113 4 


Buildings .. fa = aa aa 729 3 4 
Plans, Specifications, &e... me ae wa 40 4 2 


1561 0 10 





Red Island Light-vessel Steam Fog-whistle :— 
Apparatus .. aia ‘ Pc Pe 817 510 
Plans, Spec ifications, &e.. Be re oF 1517 7 
— 833 3 5 
+ Secretary of Commissioners of Public Institutions, N.B., to Controller, 18th 
August 1866. 








658 ON COAST FOG-SIGNALS. 


In 1869 a steam-whistle apparatus, on the American principle, was 
established at Girdleness by the Aberdeen Harbour Commissioners, 
under the superintendence of their Engineer, Mr. W. D. Cay, M. 
Inst. C.E. He informs me that the whistle is 6 inches diameter, 
sounded at a pressure of 60 }bs., and that the signal is said to be very 
useful to captains of steam-vessels seeking the harbour in foggy 
weather. I have not, however, heard of any experiments being made 
as to its effective range.* [ts total working cost in 1870 was at the 
rate of £4 5s. 1d. per 24 hours of work. 

Several trials of steam-whistles have been from time to time made 
by the Commissioners,of Irish Lights; but considerable hesitation as 
to the propriety of adopting such a fog-signal appears to be caused by 
the fear of confusion arising from the use of similar instruments by 
steamers and locomotives.t Such confusion, if found to occur in prac- 
tice, would undoubtedly be a serious objection; but the extensive 
adoption of this signal on the American coast, and the absence of any 
evidence of accidents having occurred from that cause, render it almost 
certain that the difficulty is more formidable in appearance than in 
reality. Mr. T. Stevenson, M. Inst. C.E., one of the Engineers to the 
Commissioners of Northern Lighthouses, in noticingt a similar objee- 
tion, points out that it may be obviated by employing a whistle pro- 
ducing a peculiar and distinctive sound, and by adopting a certain 
general uniformity in the blasts and silent intervals of the signal. 

In 1865 a plan was proposed by Mr. H. IT’. Humphreys, M. Inst. C.E. 
(to which he gave the name of ‘Cl: imor Estus”’), for sounding a 
whistle by a strong percussive blast of air, obtained by the fall of a 
heavy weight upon a piston working air-tight in a cylinder communi- 
cating with the whistle. It is stated, that the sudden compression 
of the air by this means, and the violence with which it would be 
driven through the whistle, would produce a sound of great shrillness 
and intensity, entirely peculiar and characteristic. In this opinion | 
am quite disposed toagree. Mr. Humphreys experimented successfully 
on the action of the percussive blast ;§ but the expense of the con- 
struction of a complete apparatus on his principle prevented its trial in 
actual practice in all its details. This is to be regretted, and not the 
less so because the plan proposed included an ingenious application of 
tidal power to the working of the machine. 

* The term “ effective range” is used throughout this Paper (except where words 
not my own are quoted) in one sense only, signifying the actual distance at which, 
under the most unfavourable circumstances of wind and weather, a signal can always 
be heard on board a paddle steamer under way in a heavy sea. Whether the distance 


be long or short (whieh depends upon the power of the instrument), that is the 
“ effective range” of the signal, or the signal is said to be “effective” at that range 
or distances 

I am indebted to Admiral Ryder for pointing-out, that a limit to the strength of 
the wind against which a fog-signal is to be considered “ effective,” should be placed 
at that force beyond which a vessel could not carry sail enough to be manageable 


since, if the wind exceeded that strength, the signal could be of no service even if 


+ Capt . Hawes, Report to Commissioners of Trish Lights, 10th April, 1872. 
Tr ns. Royal Scottish Soc. of Arts, vol. vii., p. 204. 
3 Mr. H. T. Humphreys to the Author, 24th January. 1871. 











OR an nr oe a Race oe 


















ON COAST FOG-SIGNALS. 659 


Various methods have been suggested for concentrating and directing 
the sound of the whistle. The proposal of the late Mr. A. Gordon war, 
to place the whistle in the focus of the double reflector of Bordier 
Marcet’s apparatus, for the purpose of directing the sound into a 
horizontal plane, answering to a fixed light; or in a focus common to a 
group of three parabolic reflectors revolving on a vertical axis, answer- 
ing to a revolving light of the same number of faces. In 1860 
Mr. K. A. Cowper, M. Inst. C.E., laid before the Trinity House of 
London a proposal to employ a gigantic parabolic reflector or trumpet, 
having an axial length of from 25 to 40 feet according to the require- 
ments of the case. The trumpet was to be made to revolve over _ 
required are, corresponding to a re volving light of one face. In 1864 
Mr. T’. Stevenson devised a pec vuliar combination of reflec ting surfaces, 
constructed of ;};-inch sheet iron, and arranged on the prince iple of the 
reflecting prisms of an apparatus for light, viz., that of arresting and 
sending forth in suitably parallelized rays all the sound emitted by the 
whistle. This instrument, of which a cctailed description is contained 
in his work on “ Lighthouse [llumination,”* and to which he gives the 
characteristic name of “ holophone, ” was expe gered tried in 1865 
by direction of the Commissioners of Northern Lighthouses, with the 
approbation of the Board of Trade. “ The result of these experiments, 
‘which were made with a low power of steam, was, that while oa 

‘moderate distances of about 15 mile, the holophone was very much 
“louder than a naked whistle supplied from the same boiler, the 
“ difference between the maximum distances at which each could be 
“heard was less than might have been expected from the results 
“ obtained at lesser distances. Thus, while at the distance of about 
“2 miles the holophone was very much louder, the naked whistle died 





y 











“ out at 3 miles, and the holophone between 3 and 4 miles.’’+ 

The practical v value of any scheme relating to the collection and dis- 
tribution of the sound of a whistle or other radiant can only be deter- 
mined by tentative and care ful experiment; and the prine ipal obstacle 
to be overcome will probably be found to be the difficulty of ge sea 
rid of the volume of steam escaping in the act of sounding, which, 
suffered to fill the reflecting apparatus, must tend more or lean 
deaden and stifle the sound. 

One of the essential requisites of a fog-signal is, that it shall indicate 
with tolerable exactness the direction from whence the sound proceeds. 
Some interesting experiments made by Mr. J. H. Alexander in 1855, 
showed that with a steam-whistle this could be readily determined within 
an are estimated to be of 3° or 4°, at a distance of 34 miles. The 
whistle employed had a screw -thread on the stem supporting the upper 
or inverted bell, which regulated the distance of the soundi ng-lip from 


the annular ste: aun- orifice. Mr. Alexander pointed out how necessary 
it is that the feather-edged sounding-lip should everywhere coinci de 
with the cal line of the opening. The feciadlages of this coin- 


cidence is strikingly illustrated by a case stated to me by Professor 
Holmes, of a whistle of French manufacture upon which he made some 


* 2nd edition, p. 194-196. 
+ “Lighthouse Illumination,” 2nd edition, p. 197. 
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experiments, and in which he found that the non-efficient portions 
amounted to fourteen-fifteenths of the whole cireumference. J men- 
tioned this cireumstance to Mr. John Bailey, of Salford, whose “ steam- 
roarer’’ was so favourably noticed in Captain Brent’s Paper; and he 
obligingly tried some experimeuts with the view of ascertaining 
whether any portion of his own whistles could be blanked without 
diminishing the sound—the result of which would have been to confirm 
the conclusion pointed-to by Professor Holmes’s experiment, that all 
steam-whistles are in this respect defective, and that increased accuracy 
in the coincidence of the steam-slot and the sounding-lip is required 
in order to develop the full power of the whistle. Mr. Bailey, however, 
who intercepted the steam at various points in the circumference, found 
that the sound of the whistle diminished just in proportion to the 
length of slot stopped; and the inference is, that the whistle experi- 
mented upon by Professor Holmes was unusually defective, or, at any 
rate, very inferior in accuracy of fitting to the best specimens of English 
manufacture. 

Mr. Alexander’s experiments tended to show that the most effective 
working pressures are from 40 lbs. upwards. His investigations 
extended over a variety of other practical details connected with the 
steam-whistle, for the particulars of which I must refer you to his very 
able and interesting Report.* 

Syrens. 

The syren is an instrument in which the sound is produced by the 
alternate passage and stoppage of air or steam by means of a revolving 
disc or cylinder pierced with holes. The pitch of the note thus pro- 
duced depends upon the rapidity with which the alternations are made. 
Several instruments upon this principle, sounded by steam, are now in 
actual use as fog-signals in the United States. 

Last year Mr. Adolphus Brown, of New York, brought out a fog- 
trumpet on the principle of the syren. This instrument has been 
highly commended by Professor Henry, as a fog-signal of great power, 
and has been by him recommended for adoption at four lighthouse 
stations in the United States. 

Of the mechanical construction of the above-mentioned instruments 
as used in actual practice, and their ascertained range, I am not as yet 
in possession of sufficient details to enable me to lay before you any 
definite statements. It may not, however, be out of place to remark, 
that the sound of the syreu is a true musical note of great purity ; and 
that it is a question which has not yet, so far as I am aware, been 
satisfactorily answered, whether pure notes or discords have the greatest 
effective range in fog and against wind. 


Such, then, are the instruments at present known to us as fog- 
signals. I say, at present, because other means have been proposed for 
making those signals, and there is no ground for assuming that we 
have as yet by any means exhausted invention upon the subject. Nearly 
half a century ago, M. Colladon demonstrated the possibility of trans- 


* “ Report on Fog-signals by Steam, addressed to the Committee on Experiments 
of the U.S. Lighthouse Board,” Washington, 1861. 
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mitting sound through water to very considerable distances; and he 
ultimately succeeded in so transmitting distinctly audible signals to a 
distance of upwards of 21 miles. The subject has, down to a recent 
date, engaged the attention of many eminent scientific men, whose care- 
ful researches and hopeful anticipations respecting it sufficiently show 
that the idea is far from being of such a speculative and unpractical 
nature as might be supposed. Captain Brent is now engaged in pur- 
suing inquiry and experiment in this direction, and deserves, as he 
doubtless has, our best wishes for his success. 

Reverting, however, to the recognized and established methods of 
fog-signalling, it will now be proper to inquire to what extent they are 
severally suited to the requirements of navigation. And this raises 
the preliminary questions :—What isa fog? In what manner does it 
affect sound? and, What are the requirements of navigation in con- 
nexion therewith ? 

Fog has been defined as being “the moisture evaporating from the 
‘* warm earth, or river, or sea, condensed at once by the colder air,” 
and as “a cloud resting on the earth.”* But there is this difference 
between fog and cloud; that whereas a person may be enveloped for a 
length of time in some fogs without being sensible of damp, it is alto- 
gether otherwise ‘with cloud, a circumstance which will be within the 
recollection of all who have had much to do with mountaineering. 
M. Ch. Martins, it is true, asserts that fogs are always more or less 
perceptibly damp ;+ but he also quotes the experience of De Saussure 
and Humboldt on the opposite side of the question. However, whether 
fogs are characterised by dryness or humidity, it is agreed that they 
consist either of aqueous globules or of aqueous vesicles, of extreme 
minuteness, held in suspension in the air. It is possible that the appre- 
ciable dryness or moisture of a fog may depend upon the electrical ten- 
sion of the air thus charged. 

Now experience has shown that fog has the effect upon sound, of 
either deadening and muffling it, or entirely stifling it, at very variable 
distances ; its apparently irregular action in this respect being doubtless 
regulated by certain laws of order, and depending probably upon the 
number, density, and elasticity of the particles composing it. It has 
also been observedt{ that falling rain, and especially falling snow, has a 
similar and powerful effect upon the transmission of sound. These 
phenomena have been referred to the general law, that a non-homoge- 
neous body will not vibrate in unison as a whole, or, in other words, will 
not freely propagate sound; but the precise manner in which that law 
operates with respect to fog, snow, ard similar atmospheric obstructions 
has not, so far as [ am aware, been hitherto explained. The solution 

* Dr. Gladstone, “On Fogs and Fog-signals,” Proceedings Royal Institution, 


vol. iv., p. 55. 
+ “Tl est incontestable que le degré d’humidité des brouillards est variable ; mais 

il n’est point encore démontré qu’il existe des brouillards assez denses pour voiler 

des objets situés i un kilométre par exemple, et secs au point de n’affecter en rien 

des instruments psychométriques [hygrométriques ?] delicats: % moins que ces 

brouillards ne soient de la fumée produite par de grands combustions.’”’ Martins, 

Essai sur les Brouillards Sees, p. 228. 

+ Dr. Derham, “De Soni Motu.” Phil. Trans., vol. xxvi, p. 24-25. 

VOL. XVI. 2Y 
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which I venture to offer was suggested by the following case proposed 
by the Rev. 8. Earnshaw, in treating of the propagat ion of sound 
through a tube. He says:— Suppose a portion of the tube to be filled 
“with air of a different kind from that which fills the first part 
oe . . and to prevent the two airs or gases from mixing, let 
« them be supposed to be separated by an impenetrable film without 

*‘ weight and inertia. . . . . Let now a wave be generated in the 
“ first medium and transmitted towards the second; then when it has 
‘“‘ reached the common boundary of the media, the velocitics of the 
‘particles in contact with the film on both sides will always be equal. 
“ Let U' be this velocity at any moment, and U the velocity which the 
* film would have hadat that moment, if the second medium had been 
“the same as the first. Then U—U' is the velocity lost by the par- 
** ticles of the first medium by the resistance due to their contact with 
* the film. In other words, this velocity has been impressed on the 
“ particles of the first medium by the resi stance of the film, in the 
“ reflex direction. This gives rise to a reflex wave in the first medium, 
* which we may consider superimposed on the wind of the original 
* wave.”* The “second medium” here mentioned may be supposed 
to represent the aqueous particles of fog or mist, or the flakes of falling 
snow, each of which converts a portion of the direct sound-wave into a 
reflex wave; and as these particles are exceedingly numerous, they 
reflect 2 certain amount of every portion ofthe wave. The wave, thus 
weakened, but still travelling onward, is again broken and partially 
reflected by the particles which it encounters. Those portions of the 
original wave which strike against the particles of the obstructing 
medium otherwise than norm: ally to their surface, are reflected not in a 
direct but in an oblique line, aml are again reflected obliquely by other 
particles. These direct and oblique reflections ~~ repeated again and 
again, until, if the obstructing medium be of sufficient extent, the 
whole of the original sound-wave is ultimate ly broken-up into a con- 
fused ripple, possessing less and less of a distinctive character, and less 
and less power to affect the sense of hearing, according to the extent 
to which its constitution as a sound-wave has been destroyed. 

This view of the case is corroborated by some statements of Professor 
Tyndall. He says:—‘‘ Sounds are also reflected from the clouds. 
“When the : sky is ‘tin ar, the report of cannon on an open plain is 
“ short and sharp, while a cloud is sufficient to produce an echo like 
“ the rolling of distant thunder. A feeble echo also occurs when sound 
“passes from one mass of air to another of different density.” He 
then quotes Humboldt’s account of the distant sound of the fa ils of the 
Orinoco being much louder by night than by day, and gives the follow- 
ing as Humboldt’s explanation of the phenomenon :—‘“ Between him 
“and the falls lay a vast grassy plain, with . . . . . rocks protrud- 
“ing from it. When exposed to the sun, these rocks assumed a tem- 
‘perature far higher than that of the adjacent grass; over each of 
“ them therefore rose a column of heated air, less dense than that which 
“surrounded it. Thus by day the sound had to pass through an 
* atmosphere which frequently changed its density; the partial echoes 

* “On the Mathematical Theory of Sound.” Phil. Trans., vol. 150. 
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“ at the limiting surfaces of rare and dense air were incessant, and the 
“sound was consequently enfeebled. At night those differences of 
“ temperature ceased to exist, and the sound-waves, travelling through 
‘“* a homogeneous atmosphere, reached the ear undiminished by reflec- 
“tion.”’* Such being the effect of the surfaces of contact of masses of 
the same medium, where the difference of their densities is but slight, 
it will be at once apparent that the interposition of particles or films of 
a substance totally different in density and elasticity would produce 
the same effect in a much greater degree. 

If the above be, as I believe it is, a correct explanation of the manner 
in which fog acts upon sound, it appears singular that the relative 
penetrating effect of ditferent sounds depends quite as much upon their 
character as upon their relative volume or initial power. Hence it is 
conceivable that sounds which consist of a great number of different 
waves, may contain some of the undulations which are of a character 
not easily reflected by the particles of the obstructing medium, and 
which will therefore pass through that medium with little change, 
whilst the remainder are arrested and lost; in a manner remotely 


analogous to the phenomenon of the apparent change in the colour o 
the sun when viewed through fog, or through the aqueous vapours near 
the horizon at sunset.t In both cases, the change is due to the stop- 


page or absorption of certain rays by the interposed medium. I do not 
sce how, except upon some such hypothesis, we can account for the 
penetrating power of certain sounds—notably those of the whistle and 
the reed-trumpet, consisting of an indefinite number of slightly different 
vibrations, all however forming one general wave, as the tidal wave 
bears upon its bosom an endless variety of minor undulations—whilst 
the sound of bells, the report of cannon, and even the awful crash of 
thunder, the sound-waves of which are of a comparatively simplex and 
uniform character, though the two latter are of enormous initial power, 
are frequently lost at short distances. 

Obscuring media occasionally held in suspension in the atmosphere 
are not the sole obstacles to the free propagation of sound. It is also 
powerfully affected by the action of wind blowing from the observer 
towards the source of sound, This is usually attributed to the circum- 
stance of the whole mass of air through which the sound is travelling 
being carried bodily away from the observer, so that by the time the 
sound reaches him it has had to travel through a greater distance, and 
thus has practically had its point of origin so much farther removed 
from him. This view of the case, however, overlooks the fact that the 
velocity of sound is so enormously greater than that of the swiftest 

* Tyndall’s Lectures on Sound, 2nd ed., 1869, p. 18-19. 

t+ The sun under these cireumstanees appears of a red colour; and it may be ob- 
served, as a somewhat singular coincidence, that a blind man is said to have described 
the colour of red or scarlet as being suegested to him by the sound of a trumpet— 
one of the instruments whose sound is the most efficient in penetrating fog. 

t In the case of guns, this has been stated to be owing to the instantaneous 
character of the sound produced by the explosion of gunpowder (R. Stevenson, “ Bell 
Rock Lighthouse,” p. 231); but this, although it will account for the simplicity of 
the sound-wave emitted, does not appear sutflicient of itself fully to explain the cause 
of the speedy extinction of that sound by fog. 
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wind, that the diminution arising from this cause can be but very 
slight. Professor Stokes, Sec. R. S., has given an explanation of the 
phenomenon, in a manner at once so simple and so satisfactory, that it 
leaves nothing to be desired; and, as the subject is of much importance 
in its relation to fog-signals, [ give it in his own words :— 

“ Tf we imagine the whole mass of air in the neighbourhood of the 
“ source of disturbance divided into horizontal strata, these strata do 
‘“* not all move with the same velocity. The lower strata are retarded 
“ by friction against the earth, and by the various obstacles they mect 
“ with; the upper by friction against the lower, and so on. Hence the 
“ velocity increases from the ground upwards, conformably with obser- 
“vation. This difference of velocity disturbs the spherical form of the 
‘ sound-wave, tending to make it somewhat of the form of an ellipsoid, 
“the section of which by a vertical diametral plane parallel to the 
* direction of the wind is an ellipse meeting the ground at an obtuse 
“angle on the side towards which the wind is blowing, and an acute 
‘“‘ angle on the opposite side. Now, sound tends to propagate itself in 
“a direction perpendicular to the sound-wave ; and if a portion of the 
‘“‘ wave is intercepted by an obstacle of large size, the space behind is 
“left in a sort of sound-shadow, and the only sound there heard is 
“what diverges from the general wave after passing the obstacle. 
‘“‘ Hence, near the earth, in a direction contrary to the wind, the sound 
“ continually tends to be propagated upwards, and consequently there 
‘is a continual tendency for an observer in that direction to be left in 
“a sort of sound-shadow. Hence, at a sufficient distance, the sound 
“ ought to be very much enfeebled; but near the source of disturbance 
‘ this cause has not yet had time to operate, and therefore the wind pro- 
‘* duces no sensible effect, except-what arises from the augmentation in 
** the radius of the sound-wave, and this is too smail to be perceptible.’’* 

I have dwelt somewhat at length upon this matter, not only because 
the theory of Professor Stokes at once commends itself as a satisfactory 
solution of an otherwise perplexing question, but also because that 
theory enables me to propose a practical expedient for increasing the 
effective range of sounds required to be sent against the wind. It is 
as follows:—Since those sounds have a tendency to rise, and, if 
originally directed in a horizontal plane, are diverted upwards in a 
curve convex to the horizon, they ought to be in the first instance 
projected in a downward direction, at an angle proportioned to both 
the strength of the wind and the distance at which they are required to 
be best heard, so as to counteract the rising tendency. Sounds to be 
sent across the wind should be projected slightly downwards, and 
those to be sent down the wind should be projected in a horizontal 
plane. In making this suggestion, it affords me much gratification to 
add that Professor Stokes, to whom I have submitted it, informs me 
that he considers the practical inference thus drawn from his theory 
to be well founded.+ 


ra 


* “On the Effect of Wind on the Intensity of Sound.” Report of the British 
Association, vol. xxvi. 

+ In the accompanying diagram, the full lines illustrate the case of a sound 
emitted near the sea-level, and the dotted lines that of one emitted at an e 


ORME tts as 








Pace AR ats 





poo 











ON COAST FOG-SIGNALS. 665 


From this view of the case it will be perceived that there is no 
necessity for secking to place a fog-signal low down, but that on the 
contrary it ought to be situated at a height such as will allow its 
sound to be projected at the required depression and at the same time 
clear of any rocks or other obstructions on or near the shore; and in 
this clearance of impediments near at hand an elevated situation 
possesses another decided advantage over a low one.* Owing to the 
diffraction of sound, the signal will be audible at points within the 
distance to which the principal phonic beam is directed. 

In order to guard against misapprehension arising from the idea 
that sound projected downwards from a height has to penetrate a 
greater thickness of fogt than when projected horizontally from near 


and suitably depressed. Let H 8’ represent the surface of the sea; 0 the point of 
origin of the sound at the low station ; 0’ that at the high station ; 1 c,2 c,3 ¢, &e., 
wu vertical section, parallel with the direction of the wind, of the curves of the sound- 
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wave from the low station, at the horizontal distances 1, 2, 3, &e.; 1 ¢’, 20’, 8c’, &., 
those from the high station (the curves in each case being exaggerated, to render 
them more distinct) ; Ww the direction of the wind; and s’ the point at which the 
signal is required to be best heard. A sound emitted from 0, travelling in a line 
normal to the curves of its wave, will gradually rise until, at the distance 5, it will 
be at the points. As no phonic ray can be sent direct to s’ from 0, the space be- 
tween the lines 0s and 4 s’ will be in sound-shadow, the only sound which reaches 
8’ being what diverges from the general wave below the line 0 s, and, owing to the 
rising of this line, the distance between it and the sea-level becomes greater and 
therefore the divergent sound heard at that level becomes weaker, as the distance 
from O increases. A sound emitted from 0’, at a suitable depression, travelling in a 
line normal to the curves of its own wave, gradually approaches the surface of the 
sea, which it reaches at the point s’,as intended. In this case also (if no phonic ray 
be emitted at a greater depression), the space between the lines 0’ s and 4 s’ is left 
in sound-shadow, but with this important difference, that, owing to the depression of 
the line 0’ s’, the divergent sound heard at the sea-level increases in strength as the 
distance from 0’ increases. 

* Whilst engaged lately in making a small survey on the Welsh coast, I had 
occasion to try in practice the principle above stated. The weather at the time was 
boisterous, and it was blowin * very fresh. Several times when my men were to 
windward of me, although at no great distance, it would have been impossible to 
communicate vocally had I shouted point-blank at them ; but by directing my voice 
towards the ground between us. I was able to make them hear. 

t In order to simplify expression, I shall in the remaining portion of this Paper 
(except in quotations) employ the general term “ fog” to denote any atmospheric 
obstruction, whether it be cloud or mist, falling snow, sleet, thick rain, or true fog ; 
wud the term “true fog” will be used when it is intended to restrict the meaning to 
fog in a purely meteorological sense. 
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the surface of the sea, it will be sufficient to point out that, if the 
difference of level between two stations be 150 feet, and the horizontal 
distance to which the sounds from each are directed be 2 miles, the 
difference of hypothenuse and base, or in other words the additional 
distance to be traversed by the scund from the upper station, amounts 
to only 11 inches, and, the greater the distance to which the sound is 
directed, the less does this difference become. 

I refrain from at present entering upon the details of the applica- 
tion of this principle, because the considerations involved therein are 
of a somewhat complex nature, the full investigation of which would 
constitute a Paper in itself, and must be reserved for separate treat- 
ment. But it may here be added that, provided as we are with in- 
struments suitable to the purpose, the principle is of easy application 
in practice, 

The requirements of navigation in connection with fog-signals are 
as follows:—First, the signal must be distinctly audible, under the 
most unfavourable circumstances, at such a distance as will enabie the 
mariner to profit by the warning it conveys. Secondly, the direction 
from whence it comes must be readily ascertainable. Thirdly, it should 
be of such a distinctive character as to indicate, not only that there is 
a signal station there, but also what particular station it is. 

As to the first of these requirements, the most unfavourable con- 
ditions of weather are, thick fog, with a whole gale of wind on-shore, 
and a heavy sea running. Respecting the space required by a ship, 
under these circumstances, in wearing round to haul off shore, Captain 
Brent informs me that a large Australian clipper—which, owing to her 
length and sharpness of build, [ presume to be the type of sailing- 
vessel most exacting in that respéct—will require from three-quarters 
of a mile to a mile, allowance being made for the effect of a heavy sea 
upon her drift during the process. This estimate is confirmed by the 
opinion of merchant captains whom he consulted, who had had exten- 
sive experience in command of large Indiamen. Even our large iron- 
clads would not require more room than above stated, since, in heavy 
weather or when nearing the land, they always have steam up, and 
Captain Brent adds that he has seen no sea towards which they will 
not turn. It may, therefore, be considered that, allowing a margin for 
safety, 2 miles is the effective range requisite in a fog-signal. In 
situations where there are outlying dangers beyond the signal, this 
range must extend 2 mules clear beyond those dangers, if not too 
distant—in which case 1t would be folly to attempt to cover them by a 
signal stationed on shore—and therefore in some cases the signal may 
be required to have an effective range of 3 miles. Admiral Sir Alex- 
ander Milne, to whom I have also applied in reference to this question, 
points out, what it is important to bear in mind, that in fog a prudent 
person would not run down to less than a mile and a half from a 
suspected danger, and would keep the lead going. 

From the details already given respecting various fog-signals, it will 
be quite evident that the only instruments possessing sufficient range 
to fulfil the first requirement are trumpets, whistles, and perhaps 
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guus.* The use of a gun, however, is open to the following grave 
objection. A single gun cannot be continuously worked, oaded, and 
fired, by one man, at intervals of less than a quarter of an hour, and it 
has been already pointed-out that even this entails very severe labour. 
Now a vessel gomg only 8 knots passes over 2 miles in that time; 
and therefore, even on the assumption (which is far from being con- 
firmed by facts) that the effective range of a gun is 2 miles, if the vessel 
comes within range just after the gun has fired she will be close in 
with the signal before it is repeated. The average chance is that she 
will come within range midway between the signals, in which case she 
will run | mile before the signal is repeated, and will then be within 
1 mile of the station, which, as has been already shown, is too close. 
To meet the difficulty, two or more guns may be employed, so as to 
shorten the intervals of firing: but this will necessitate the employment 
of additional gunners and the expenditure of more stores and ammu- 
nition, increasing to an extravagant amount the heavy working cost of 
ihe signal, already nearly three times as great as that of the most 
expensively worked trumpet or whistle. 

It may be urged, in reply, that in the great majority of cases of fog 
the wind is either light, or fair, or off-shore, and that to instance the 
requirements of a ship in such a combination of unfavourable condi- 
tions as has been described is to assume an extreme case. But it is 
precisely with extreme cases that we are bound to deal in this matter, 
and I entirely decline to consider any others. 

The selection then lies between the trumpet and the whistle, and the 
evidence respecting the efficiency of both appears to warrant the 
employment of either. Where a trumpet already established has been 
carefully tested and found to have the requisite effective range, it may 
h propriety be retained until the cost of repairs, which we have seen 
to be a fatal objection in some cases, renders 1t expedient to renew the 
apparatus. In such an event, or where a new station is to be esta- 
blished, I should (excepting in a case to be mentioned under the third 
head) give the preference to the whistle, on account of its superior 
efficiency and its slightly lower working cost: 

With reference to the second requirement of navigation, viz., that 
the direction in which the signal lies shall be readily determined, some 
evidence has been already adduced of the efficiency of both the trumpet 
and the whistle, and although it is not intended to assert that they are 
absolutely reliable in this respect, it is at least certain that they are 
superior to any other known signal. As regards the efficiency of guns, 
the experience already quoted of Admiral Sir Alexander Milne is dis- 
tinctly in their favour, and deserves attentive consideration. But I am 
bound to add that this is the only direct evidence upon the subject 
which has come under my notice ; and it may reasonably be doubted 
whether a momentary explosion occurring only every fifteen minutes 
can be so readily referred to its true bearing as a signal lasting five or 
ten seconds and repeated twice or thrice in every minute. 





Vil 


* And perhaps also syrens ; but I do not include them, because we have not as 
yet suflicient evidence respecting their effective range. 
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The third requirement of navigation, that the signal shall be of such 
a distinctive character as at once to indicate its identity,* is one which 
equals if it does not even exceed in importance the distinctive character 
of a leht. For the comparative clearness of the weather which 
enables a light to be seen, presupposes that a previous view of the land 
in the case of a coaster, or the usual observations in the ease of a vessel 
from over-sea, may have enabled the ship’s reckoning to be kept with 
sufficient accuracy to afford some notion as to her whereabouts. But 
as regards a fog-signal, the very fact of its being in operation suggests 
that other sources of information as to her position are not available. 
The distinction of lights into fixed, revolving, and flashing, is necessary 
to prevent confusion and uncertainty arising from their great number 
and frequent proximity to each other, and the same remark will apply 
to fog-signals. Very considerable attention is accordingly paid in 
America to the preservation of a distinctive character in those signals, 
both by variations in the intervals and duration of the sound, and by 
the use of different instruments at different stations. 

The trumpet, the whistle, and the syren, are capable of being varied 
in their character to a degree which renders them in this respect the 
most efficient of instruments. Their long and short blasts, and long 
and short intervals, which can be regulated with the greatest nicety 
and combined in any required manner, afford the means of almost 
indefinitely varying the signal, and admirably adapt them also for 
telegraphic—or rather, telephonic—purposes. Viewed in relation to 
their very distinctive sounds, all three are equally valuable, and the 
judicious selection of one or the other for any particular station is a 
matter of no slight importance. It is to be borne in mind, that even 
if the exact number or duration of their blasts should e cape observa- 
tion, still, if the observer knows,that the signal at a certain point is 
(say) a whistle, and that the signal next to it on one side is a trumpet 
and on the other a syren, he cannot err in the determination of his 
position unless he be uncertain respecting it to an extent amounting to 
the distance between three different stations; which is evidently a 
better state of things than if he knows that the same deseription of in- 
strument is used at several consecutive stations, and that his only 
chance of identifying the signal is to be very exact in noting the 
duration and arrangement of its blasts and intervals. 

The difficulty which appears to be experienced in cbtaining a suffi- 
ciently diversified code of gun-signals even on board men-of-war, 
where no lack exists of either men or pieces, shows how incapable of 
variation must be the ordinary gun fog-signal at a station on shore. 
One man cannot make the signal at less than quarter-hour intervals; 
and to make the intervals longer as a distinction would only render the 
signal more defective, for the reason already stated unde r the first head. 


t 





In treating of the requirements of navigation, all reference to 
bells has been omitted, because they occupy a peculiar position. 
The evidence re specting their effective range is extremely unsatis- 
factory; and that respecting the facility with which the direction 

* The importance of this matter is pointed-out in the Report of the Royal Com- 
mission on Lighthouses, 1861, p. xi. 
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from whence their sound proceeds can be recognized, is confined to 
the case at Kingstown, already mentioned.* As regards their dis- 
tinctive character for locality, that may be secured by a judicious 
arrangement of the intervals of their strikine. But the peculiarity 
of t 


sionals available at rock light 
fi 
t 





‘ir position consists in this,—that they are as yet the only fog- 





ithouses, the present arrangement of 
unsuited to the establishment and working of 
either a caloric or a steam engine. A whistle, placed on the summit 
of the lantern, would be safe from inj 
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jury by the sea; but the 
of any instrument depending for its sound upon 


the compression of air would entail an amount of labour requiring 


manual working 


the services of relays of inen, and is therefore out of the question. 
There is, however, a mighty agent constantly at work, in the rise 
and fall of the tide, which has already been sought to be applied io 
this purpose. It is the agent proposed by Mr. Humphreys for the 
working of his “Clamor Austus;” and recently Signor Tommasi 
has proposed to apply it, in the “ Flux Motor,” to the driving of 
pumps for the compression of air. The situation of a rock lght- 
house—usually far advaneed seaward, and indicating either a 
danger to be avoided or a leading mark to be sought-for—seems 
especially to demand an efficient fog-signal. It is therefore of the 
highest importance that some scheme should be devised for supply- 
ing this demand. I have little doubt that the ingenuity of man 
will one day overcome the difficulties which at present beset the 
utilization of the vast motive power gratuitously offered by bountiful 
Nature for our acceptance; and, when this is accomplished, even a 
rock lighthouse may be found to possess an efficient fog-signal. 

It would be in the highest degree satisfactory, were it possible to 
conclude that in the trumpet and the whistle we possess instruments 
entirely fulfilling the requirements of navigation. With the exception, 
however, of the conditions involved under the third head, such is not 
the case; and, notwithstanding the favourable evidence which has been 
adduced respecting them, all that we are as yet entitled to say is, that 
they are superior to any other known instrument. Much additional in- 
formation remains to be acquired before we shall be in a position to 
pronounce either of them to be perfectly efficient and reliable. 

Now the acquisition of this information may be effected in one of two 
ways; either by awaiting, with more or less attention and desire of 
being instructed, the results of investigation and experiment elsewhere ; 
or by investigating and experimenting for ourselves. The former 
method will be preferred, where a small economy of trouble and 
expense in the first instance is the object of primary importance. But 
it is attended with this disadvantage to those who follow it, that they 
must either remain always behind the times, or else. be perpetually 
exposed to the risk of adopting an instrument which on more extended 
trial in practice is found not to be a success. And, as regards expense, 
the cost of abandoning one instrument and taking-up others which 
from time to time may be elsewhere proved or supposed to be 
* Ante, p. 647. 
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superior—assuming, of course, that a real interest is felt in the adop- 
tion of the most eflicient—will ultimately be found greater than that of 
duly qualifying ourselves to form an independent judgment, 

The principle of investigating and experimenting for ourselves is not 
only per se satisfactory, but also affords the readiest and surest means 
of obtaining the desired information. Accordingly, its importance has 
long been recognized, and its necessity has been more than once pro- 
minently set forth. A detailed and weighty statement of the case is 
contained in the memorial addressed in 1863 to the President of the 
Board of Trade by the British Association,* which deserves to be atten- 
tively studied; not only on account of its valuable practical sugges- 
tions, and of its contajning a complete resumé of the then state of 
knowledge in this country respecting fog-signals; but also because it 
had its origin, not in any desire on the part of scientific men for mere 
abstract information, but in an application made to them by the 
Chamber of Commerce and several of the leading merchants of Belfast, 
and it is therefore a correct indication of the high importance attached 
to the subject by shrewd men of business interested in shipping and 
commercial pursuits. 

Reference has already been made to some experiments upon bells by 
the engineers of the Corps des Ponts et Chaussées; and I learn from 
M. Reynaud that experiments upon various fog-signals, which were in 
progress in 1870, and were interrupted by the war, will be resumed as 
soon as the necessary arrangements for the purpose are completed. 

In the United States, the subject has been one of constant interest to 
the Lighthouse Board since its organization in 1852; and, since 1866, 
a permanent Committee on Experiments has been established, and is 
presided-over by Professor Henry, Director of the Smithsonian Institu- 
tion, Washington. No results of their investigations have as yet been 
published, but Admiral Jenkins, Naval Secretary to the Board, has 
obligingly promised to communicate them to me when the Committee's 
Report is made. With reference to those investigations, Admiral 
Jenkins states :—‘‘ We are aware that we have so far neglected the 
‘the most important experiment in regard to these instruments, viz., 
that of their power and effect during fogs of greater or less density. 
All our experiments so far have been made in good clear weather, and 
in several cases with a view to devise some sure and practicable means 
‘by which to transmit the sound to the desired direction with the aid 
‘ of sounding-boards and other methods of reflection. We propose to 
‘enter upon a more regular and systematic plan of experiment with 
‘ different kinds of fog-signal instruments at no distant day, the main 
“ feature of which is designed to be that they shall be made during the 
‘actual existence of fogs, and under the influence of different forces 
‘and directions of the wind. We have a large number of fog-signals 
in operation, and more are being set up. The demand for these aids 
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* Report of the British Association, vol. xxxu, p. 105 et seq. 
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* special localities.’* Sinee the organization of the Lighthouse Board 


in 1852, there have been established on the coasts of the United States 
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Vhen it is remembered that within the same period—during many 
1 
t 





years of which, unexpected difficulties must have been caused by the 


1 
civil war,—the Board was also occupied with th e labour of entirely re- 
organizing the lighthouse service, and of effecting general and extensive 


,a 
improveinents in the buildings and : apparatus of the lighthouses, which 
weviously were ina wretched condition,t it will be cordially admitted 
| 

that our American kinsmen have herein set an exampl i 





creditable to their energy as it is worthy of i imitat ion. 

[ have not heard that any i 
have been made in the Deminion of Can 
bable that the similarity of the meteor 
of the Canadian provinc ; to those of the Northern States, as well as 
the frequent opportunities afforded by proximity and constant inter- 
course, of exchanging information upon the subject of fog-signals and 
of attentively observing their re ie in practice, rendered separate 
experiments unnecessary. The Department of Marine and Fisheries 





and climatic conditions 


has intelligently appreci: ited the aa of the trumpet and the steam- 
whistle—the latter of wl Lich, indeed, was first employed in New Bruns- 
wick—and the coast is now well supplied with those signals, addi- 
tional ones being also from time to time established wherever found 
requisite. 

Now, it may be confidently affirmed, and the assertion will be corro- 
borated by the experience of all who are acquainte d with the nature of 
experimental investigation, that in this country, differing as it does 
from America in every particular of its climate, meteorology, and local 
phenomena, no mere study of the results obtained from experiment 
there, and no amount of observation, however pains taking , of the 
working of the fog-signals there established—even supposing that such 
study and observation were diligently foflowed-up—can afford the 
same clear insight into and thorough mastery of the whole subject as 
would be obtained from a scientific and searching investigation, 
rigorous, systematic, and comprehensive, conducted on our own shores. 
Not only is this true in reference to the peculiar and local considerations 
involved, but it applies with especial force to the innumerable practical 
details which such an investigation must always elicit, a knowledge of 
which cannot be acquired at second-hand. Even the particular manner 
in which a result comes out frequently affords a valuable clue to some- 
thing be yond ; and it is incontestable that in this, as in every other 
department of experimental research, the multiple ition of independent 
centres of observation powe rfully assists the attainment of the desired 
end. Whilst, therefore, investigations ecntanbicd in this country would 
have a special value to ourselves, as being made under meteorological 
and local conditions identical with those under which their results 























* Letter to the Author, 13th November 1871. The italics are my own. 
t Report of the United States Lighthouse Board, 1852. 
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were to be applied ir practice, and as affording an otherwise unattain- 
able acquaintance with details; they would at the same time be of 
important general utility, by supplementing the observations of others 
and thus contributing to the common stock of human knowledge. 

A careful and diligent research, embracing a great number of various 
sources of information upon the point, and in which neither time nor 
trouble have been spared, has “uled to discover a trace of any experi- 
ments whatever having been made in this country in reference to the 
elective range of fog-signals. There have been a few experimental 
competitive trials of some instruments; but the purpose for which they 
were made appears to have been simply that of determining which 
could be heard furthest in calm and clear weather. Such a trial, if 
made with the view of weeding-out those which would not come up to 
a certain standard, in order to reduce the number to be thereafter 
subjected to experiment with reference to their effective range as fog- 
signals, would be useful in its own way. I do not at all seek to under- 
value it. What I desire to point out is this:—that to regard the 
results obtained as being any test of the latter quality, would be a 
mistake. A naval officer, under instructions to report upon the 
efficiency of two different apparatus for lowering boats in a sea-way, 
and wishing to ascertain in the first instance which of them could be 
handled and put in operation in the shortest time, might with perfect 
propriety experiment upon this point in the East India Docks; but if 
he should regard the experiment thus made as being a test of their 
relative or absolute value in reference to their intended purpose— 
that of safety and efficiency in a rough sea—and should report accord- 
ngly, he would commit a precisely similar error. 

It way be asked why, if this be the case, has the action of the United 
States Lighthouse Board been mentioned in terms of commendation, 
seeing’ that they also have hitherto necvlected to make experiments 
during fogs? The reply is:—first, that their fine-weather experiments 
appear to relate to the best means of transmitting sounds ina given 
ipphiances, and to the mere 
mechanical details of the instruments; and at any rate are not regarded 
as determining the effective range of the instruments, the necessity of 
special experiments for that purpose being fully recognized: ana, 
secondly, that the sole cause which has prevented the Board from 
experimenting upon that matter is, that their time has hitherto been 
fully occupied in actually establishing, at many different points on the 
coast, the best available instruments of different kinds, to meet the 
pressing demznds for fog-signals.* The two cases are totally dis- 
similar. 





direction by means of reflectors and other : 


Having thus advocated the institution of inquiry and experiment, 
with a view to the further development of the fog-signal system in this 
country, it will naturally be expected that I should be prepared to 
state the nature and extent of the investigation recommended ; and 
this I shall now proceed to do. 

(A). The first point calling for examination is that respecting the 
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relative densities of fogs, and it will be necessary to obtain some 
standard by which these may be determined. 

In the treatise on fog-signals already quoted-from,* Mr. Cuningham 
suggested that an optical test should be applied to this purpose, by 
observations respecting the distance at which coloured poles ceased to 
be visible. In a subsequent papert he states that a series of his 
proposed experiments was tried, under the auspices of the Commis- 
sioners of Northern Lighthouses, at certain stations on the Seottish 
coast. ‘*The means supplied,” he says, ‘ were exceedingly simple, 
“‘ being a pole coloured red, white, and black, in equal divisions. The 
“ direction to the light-keeper was in fog to observe the pole (which 
was to be placed horizontally), and by retiring gradually from it, to 
report at what distance ‘nz feet each colour disappeared from the eye, 
** so as to establish which colour was most visible in fog.’ From the 
returns of observations at eleven stations for six months, it appears 
that the distances in feet at which the colours ceased to be visible, 
averaged as follows :—White 230, Red 251, Black 278. The maximum 
and minimum distances are not given in Mr. Cuningham’s statement, 
but it is probable that they varied considerably, according to the 
density of the fog. ‘Tae mean results are only valuable in connection 
with the general ratio of visibility of the three colours, and also as 
showing that the distances are not too great to be conveniently 
measured-off. ; 

(Aa). A series of observations, based upon this method, should be 
made. For the purpose which I have in view, it will be sufficient to 
to make them at one station; and, for the sake of accuracy, it will be 
well to have two poles and six observers (two to each colour). 

(Ab). Simultaneously with these, and in the same locality, observa- 
tions will be made upon the maximum distances at which sounds can 
be heard. The instruments to be employed are the gun, the trumpet, 
and the whistle. The experiments should be tried in flat calm, and 
there should be as little disturbance as possible from other noises. 
The phonie signals will be made separately, in regular order, with pre- 
arranged uniform intervals of such duration (probably 3 or 5 minutes) 
as may be found most convenient. The order of sequence in which 
the phonic signals are made is of no importance: the gun may come 
first; then, after the fixed interval, the whistle; then, after the same 
interval, the trumpet; and then, after a double interval, the gun again, 
the series being repeated as many times as the duration of the fog will 
permit. The pole-observers will be told-off in three groups, two 
observers for each colour; and, at the time of sounding of each signal, 
they will independently note the distance at which the colours are lost. 
The positions of the sound-observers will be previously marked-out, at 
regular intervals, at distances of not more than a quarter of a mile 
apart, and there should be two observers at each point. Their duty 
will be to note, independently of each other, whether they hear each 
signal, and what is its character and quality. A subsequent examina- 
tion of their returns will give with tolerable exactness the range of 
each signal. 


ce 


“e 


* Ante, p, 647. + March 1866, Trans. Roy. Scottish Soc. of Arts, vol. vii. 
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(Ac). The foregoing experiments are to be accompanied by careful 
b:rometrie, thermometric, and hygrometrie observations, at a suitable 
station in the same locality, in order to —- an additional test of 
for, and to afford a means of aceoun i for any discrepancies which 
may appear in the results when iabulatec 

The intention of this series cf observations is, to determine whether 
there is really any definite and constant relation between the effect of 


12° 
ad 


fog on the visibility of an object and the audibleness of sound. Such 
a relation having been, if possible, determined, its practical value will 
be very great. The test of vision will not only be of constant useful- 
ness in the succeeding experiments, but it will afford a means of 
supplementing them by observations upon the efficiency of signals 
ations, and will lighten the expense 





already established at different st 
to be incurred, by enabling us to take ra ec of such instruments 
as the large bells at the Start, the South Stack, and on the Trish coast, 
for the purpose of experiments. Without suc h a standard measure for 
comparison, these could not be made available for the general series, 
since it would be impossible to compare results obtained from them 
vith those obtained from that series. The expense of fitting-up 





even one such bell for the e@eneral series would be considerable, 
Whereas three or more would be rendered available by applying the 
standard test to the fogs in which they were tried. I therefore con- 
sider this preliminary investigation to be both important and 
necessary. 

(3). ‘he second series of expt riments relates to the determination 
of the question, whether sounds to be sent against the wind should be 
originated near the level of the sea, as is usually considered desirable ; 
or at an elevation, with a suitable depression of the princiy al phonic 
ray, in accordance with what has been above propos« d.* Ty his series, 
having no relation to the question of fog, will be made in clear weather, 
a mode of proceeding which will save much time, as regards both the 
opportunities of making the experiments and the facility with which 
distances can be determined. ‘The experiments will be made durine 
the strongest available winds, and as directly to windward as possible. 
The force of the wind will be ascertained simultaneously by the 





anemometer and by the usual estimation according to the Beaufort 
scale. The double mode of observation is not intended to determine 
the alia between the actual pres ssure of the wind and its estimated 
force, a ss upon whien there is considerable difference of opinion. 
Colonel Sir H. James, R.K., has given a table of pressures which he 
considers equivalent to the numbers on the Beaufort scale ;+ and 

popular method of approximation to the pressure in lbs. per square 
foot consists in halving the Beaufort number and squaring the quotient. 
! am indebted to 0s lcindness of Mr. ~cott, F.R.S., Director of the 
Meteorological Office, for pointing out that the conversion of the 
Beaufort numbers into equivalent pressures is not as yet positively 
ny fixed rule, a fact which has been, verified by 
sons of estimated force with corresponding anemo- 





determinable by 
numerous compar 
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* Ai . 664. 
4 as ‘Tne tructions for taking Meteorological Observations,” p. 31. 
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metrical observations. But both methods of notation will be adopted 
in the experiments now under consideration, in order that nothing 
may be omitted which may be useful in checking and comparing the 
results obtained. 

(Ba). For the signals in this series it will be sufficient to employ 
the gun, the trumpet, and the whistle. Two of each will be required ; 
one placed 15 or 20 feet above the sea-level, and the other at an eleva- 
tion of 100 or 150 feet. Bearing in mind the object of this series, 
which is to determine the most efficient method of overcoming the 
resistance offered by the wind to sound generally, as well as to the 
sound of certain particular types of instrument, it will be apparent 
that nothing strictly in the sense of a competitive trial between the 
different instruments is intended. The arrangement of the signals in 
groups, therefore, is made merely in order that advantage may be 
taken of the occurrence of a suitavle wind, and the position and dis- 
tance of the observer, to obtain a test of them all. The order of 
sequence of the different instruments is not in itself important, but, 
when once commenced, it must be adhered-to. The following appears 
to be the arrangement best calculated to attain the desired end. 
Lower gun. Interval 1 minute. Upper gun, horizontal. Interval 
4 minutes. Lower gun. Interval 1 minute. Upper gun, first de- 
pression.* Interval 4 minutes. Lower gun. Interval 1 minute. 
Upper gun, second depression. Interval 4 minutes. Lower whistle, 
blast 10 seconds. Interval 50 seconds. Upper whistle, blast 10 
seconds. Interval 1 minute 50 seconds. Lower whistle, blast 5 
seconds, Interval 55 seconds. Upper whistle, blast 5 seconds. In- 
terval 2 minutes 55 seconds. Lower trumpet, blast 10 seconds. In- 
terval 50 seconds. Upper trumpet, horizontal, blast 10 seconds. 
Interval 1 minute 50 seconds. Lower trumpet, blast 10 seconds. 
Interval 50 seconds. Upper trumpet, first depression, blast 10 
seconds. Interval 1 minute 50 seconds. Lower trumpet, blast 10 
seconds. Interval 50 seconds. Upper trumpet, second depression, 
blast 10 seconds. (End of group.) The interval between the groups 
will depend upon whether the observer is able to shift his position (as 
in the case of his being on board a steamer), in which case sufficient 
time must be allowed for the move, and the group will be repeated 
upon the interchange of a pre-arranged signal. If observers are 
stationed at various points previously selected, the interval between 
the groups need not exceed 10 minutes. The question of the position 
of the observers will be considered hereafter. 

(Ba a). A modification of this series may be advantageously made 
if the whistles are furnished with sound-concentrators or reflectors. 
In this case the principal phonic ray of the upper whistle will be sent 
first horizontally, and then at the two depressions, as arranged for the 
gun and the trumpet. It will be desirable, however, to try the naked 
whistle in each group, and this will require a special interval to allow 

* The actual amount of depression to be given to the signals will depend upon 
the force of the wind at the time, and will be noted by the person in charge of the 
signal, ‘The first and second depressions will be the minimum and maximum limits 
required, as ascertained by calculation. 
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time for the removal and re-fixing of the reflector. This interval can 
be filled-up with an intermediate group of the gun and trumpet 
signals. It is unnecessary here to enumerate all the details of these 
groupings, the character of the series having been sufiiciently indicated. 
It is, however, to be borne in mind, that no time is to be left unem- 
ployed if it can be turned to account, since the occurrence of a strong 
and favourable wind is an oppertunity not to be wasted. 

(Bab). The duty of the observer or observers will be, to note the 
effect of each signal of the series, comparing the relative strength of 
those made by the same description of instrument. The sound of the 
lower gun, for example, is to be described according to its strength 
and general character, and that of the upper gun is to be compared 
with it and described accordingly. The whistle and trumpet. will 
each be entered in a similar manner. It cannot be too carefully 
remembered that this series is intended as a competitive trial, not be- 
tween the gun, trumpet, and whistle, but between the instruments of 
each description at the upper and lower stations, and also (if the 
whistles are furnisned with reflectors) between the lower whistle when 
so furnished and when naked, and between the upper one when so 
furnished and when naked. 

(Bb). Another duty of the observers will be, to test the precision 
with which the local source and direction of the signals can be 
determined, and the method of doing so cannot be better described 
than in Mr. Alexander’s words. “ Uniformly the fainter the sound, the 
“ more vague is its presumed direction, while in proportion as its 
‘intensity increases, it can be ascribed within small and smaller 
‘limits to a particular quarter. In applying this test, the best mode 

[ could devise was to close my eyes just before the moment when 
‘the sound was expected, to turn round two or three times in order 
‘to confuse and lose as much as possible any conscious orientation, 
‘and then when I heard the sound to point, still with eyes closed, in 
“the direction along which it seemed to reach me. As the station 
‘* itself was visible from where I stood, the deviation of the supposed 
“ from the true line was readily observable.’’* 


. 


This series will be repeated whenever an opportunity occurs, until a 
definite conclusion is arrived-at. The value of the result so obtained 
will be fully appreciated in the concluding series of experiments, which 
is intended to determine the effective range of the various instruments. 
As this is a point which will be hereinafter referred-to, I shall at present 
merely observe that this series is essentially necessary. 

(C). The third series of experiments relates to the trial of new 
instruments and appliances, and of various modifications of existing 
ones. It is very far from my intention to advocate, and I desire to 
avoid even the appearance of advocating, any investigation of a purely 
speculative character, or having for its object the originating of new 
inventions—a thing which in this country is regarded with perhaps not 
altogether unreasonable distrust. There are, however, some instru- 
sound and power suitable to the purpose. There are also some 
* “Report on Fog-signals,” ubi sup., p. 102-103. 
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questions connected with the distinctive character and quality of sound 
in relation to the penetration of fog, which ought not to be overlooked 
in a practical inquiry. And there are certain modifications and details 
of existing instruments, directly and intimately connected with the 
efficiency of those instruments, and which must therefore be examined. 
The arrangements necessarily made for the principal line of the present 
investigation afford facilities for the prosecution of inquiry respecting 
these matters, of which it will be well to take advantage. 

(Ca). Under the first subdivision are included organ-pipes; and 
since, as is well known, the largest wooden pipe of an organ can easily 
be sounded with the breath, it is worth trying what effect would be 
produced by a powerful blast of air, and also (which is to some extent 
connected with the second subdivision) whether a battery of such pipes 
could be arranged which should produce a very compound and pene- 
trating sound. If the result be sufficiently favourable, they will be 
noted for experiment under series (D). This subdivision also includes 
such instruments as Humphrey’s percussive whistle and Wigham’s 
gas-gun. The latter has been experimentally tried by the Commis- 
sioners of Irish Lights, and is favourably mentioned by Captain Hawes, 


who says :—‘ Instead of gunpowder guns we have been trying an 
‘invention of Mr. Wigham’s, by which gas is used for charging and 


“firing heavy guns. The advantages he claims for his system are, 


“that, while the sound was as great as necessary for fog-signalling 
‘“‘ purposes, the flash is much brighter than that proceeding from an 
ordinary cannon, which is a consideration of much moment.’’** This 
instrument, if found to possess sufficient effective range, would be a 
valuable addition to fog-signals, since it would probably be free from 
the objections already stated in reference to guns on the score of expense 
and of the difficulty of quick repetition. It will therefore be fully tested, 
and its effective range ascertained as hereinafter described. The per- 
cussive blast proposed by Mr. Humphreysf will also receive attention, 
his own experiments having proved that it produces a very distinctive 
and characteristic sound from a whistle. ; 

(Cb). The second subdivision, relating to the special penetrating 
power of certain qualities of sound, although partially covered by trials 
of instruments in the other series of the general inquiry, is of sufficient 
importance to require more particular investigation. It has alreadyf 
been seen to be probable that there may be an analogy between sound 
and light in the effect of fog upon them, and this probability will be 
strengthened if series (A) should establish a definite relation between 
the stifling or deadening of the one and the obscuration of the other. 
The clue thus obtained is to be followed-up, by experimenting upon the 
effect. of combinations of sounds in a single phonic ray, and observing 
which of the sound-waves has the greatest penctrative power. It is 
extremely probable that ‘this will be found to vary in a tolerably well- 
defined manner with the different descriptions of fog. Should this 
prove to be the case, a further clue will be afforded for investigation, 
since certain kinds of fog have a definite modifying effect upon trans- 

* Report to Commissioners of Irish Lights, 10th April 1872. 
+ Ante, p. 658. t Ante, p. 663. 
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mitted light; and the result may be to indicate a practical means of 
varying and combining certain qualities of tone “according to the 
character of the fog to be penetrated. The investigations under this 
subdivision will have also a practical bearing upon the use of the syren, 
as already indicated.* 

(Cc). The third subdivision is intended to relieve series (D) by pre- 
liminary experiments upon modifications and details of various instru- 
ments ; a service the utility of which will be hereafter apparent. 

(Cea). Mr. Alexander’s experiments upon the most efficient pres- 
sures of steam for whistles have been already mentioned,} and it will 
be proper to devote some care to the determination of this matter in its 
relation to the size of the whistle. The important practical bearing of 
the question is forcibly illustrated in the case of the steam-whistle about 
to be established at Cape Race, N.F. It was at first intended to use at 
that station a 12-inch whistle. I find, however, on reference to the 
papers at the Board of Trade, that early in the present year it was 
recommended by the engineering advisers of the Colonial Government 
that a 10-inch whistle sbould be substitute d, on the ground that expe- 
rience had proved that the latter gave a more powerful blast with the 
pressure intended to be used; and the alteration thus proposed has been 
sanctioned and will be carried-out. In connection with this point, it 
may be mentioned that Mr. Bailey informs me that his “ steam-roarer”’ 
is, by adjustment, suitable for either high or low pressures. Its capa- 
bility in this respect will be investigated. It 1s also a question of 
interest, and wiil form a proper subject for experiment, whether the 
effect of a given quantity of steam can be most advantageously applied 
to one large whistle or to two or more smaller ones. The most suitable 
and efficient pressures for trumpets and syrens will also be tried and 
ascertained. 

(Cc). The uniformity of sound of Holmes’s trumpet over a horizontal 
are of 90°, a property of great value in certain cases; and Brown’s 
syren-trumpet above mentioned, which comes to us recommended by 
the opinion of Professor Henry; will also be carefully tested. 

(Cec). Reflectors and sound-concentrators are included in this sub- 
division. Among the instruments to be experimented-upon are Cow- 
per’s elongated reflector and Stevenson’s holophone. From both of 
these, good service may be anticipated, provided that the effluent steam 
can be prevented from smothering the sound. Whilst upon this 
subject, it may be observed that although parabolic reflectors are fre- 
quently recommended, and in many cases may doubtless be applied 
with considerable practical advantage, yet it should not be lost sight of 
that the principle of the reinforcement of sound by resonance, so admi- 
rably illustrated by Tyndall,f is of very great importance, and deserves 
inve stigation with reference to its applic: bility to the purposes of fog- 
signalling. 

(Cd). A fourth subdivision will consist of anemometrical observa- 
tions, having for their object the determination of the different 
velocities of the same wind at different heights, when blowing over a 
* Ante, p. 660. + Ante, p. 660. 
t Lectures on Sound, ubi sup., p. 171-177. 
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level surface. These observations will supplement our at present im- 
perfect acquaintance with the subject, and have a direct practical 
bearing upon the experiments (Ba) ani (Ba «) relating to the projection 
of phonic signals to windward. 

The foregoing four subdivisions are, for convenience of reference, 
— as a series, although in point of fact they are not to be strictly 
regarded'as such, but may be conveniently made on various occasions 
as opportunity offers; and the fourth subdivision (Cd) will properly 
precede series (B), in order that as sane advantage as possible may be 
taken of the results for practical use in that series. 

(D). The first series (A) having afforded the means of measuring 
the density of a foe, and the s cond (B) having determined the best 
method of employing the sound of three principal and typical instru- 
ments when sent to windward, the way is now cleared for the fourth 
series of experiments, the object of which is to determine the effective 
range of the instruments employed as fog-signals, viz., guns, trumpets, 
whistles, syrens, bells, and gongs. 

(Da). The course to be pursued in the carrying-out of this series 
is comparatively simple, but the series will extend over a considerable 
_ of time, in order that opportunity may be afforded for the 
testing of all the instruments in the densest fogs with the heaviest 
winds—in fact under the most trying and adverse conditions. The 
density of the fog, the force of the wind, the amount of sea-disturbance, 
and the barometric and other meteorological memoranda, are to be 
noted at the signal-station or other observatory ; and the amount of 
local noise is to be noted at the observer’s station. If the latter be 
situated on land, or at a fixed point, some means must be arranged for 
producing as nearly as possible the same amount 0 f local noise as 
would accompany a paddle-steamer under full way in a heavy sea—a 
problem the solution of which, although indispensably necessary, 18 
not difficult; and, as it will afford an interesting exercise of inventive 
ingenuity to others, I refrain from at present pointing-out the means 
by which it may be effected. 

The tests for each description of instriment will be kept peaney 
distinct, experimenting thoroughly on one at a time; and it is to be 
steadily borne in mind that these tests are absolute, not relative, nor 
in any way competitive as between different instruments. All the 
instruments (excepting gongs) will be tested low down as well as high 
up; because there are many localities requiring the establishment of 
fog-signals but not admitting of the signals being placed in any but a 
low situation, and it is therefore indispensably necessary to determine 
the effective range of an instrument so placed. 

The duty of the observer will be, to note the amount of local noise, 
and the audibility and character of the sound of the signal; and, if he 
be at a point whose distance is not a lready determined, “he will note his 
distance from the signal by cross-bearings or other suitable means. 

The observations will be repeated until the maximum distance at 
which the signal can be heard is ascertained. If the conditions of 
wind and fog are also at their maximum of obstruction, the effective 
range of the signal is ipso facto determined; and, after this has been 
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conclusively settled by a second trial, the third repetition of the experi- 
ment (which is desirable as a check upon the former ones) will be 
deferred until a similar crucial test—the opportunities for which are 
necessarily unfrequent—has been applied to the other instruments. 

It is here not unimportant to point-out the relation which the 
previous series of experiments bear to this one, and the value, in con- 
nection herewith, of the results which they aim at establishing. The 
concurrence of the densest fogs with the greatest force of wind, 
although not so rare as is generally believed, is yet not so frequent as 
to justify the use of those opportunities of determining the effective 
range of fog-signals, for any experiments which can be conducted 
under conditions of more frequent occurrence. The value of the 
standard test of density (A) in affording facilities of experimenting 
upon instruments already established at different stations, has been 
pointed-out. Its use in relation to the present series is this :—that. it 
affords the means of ascertaining whether any particular fog is denser 
than others which have been experimented-upon—a thing of the 
utmost importance when it is remembered that the object of this 
series is to determine effective range. The experiments (B) upon the 
best method of projecting sounds to windward, will allow of the trial of 
instruments placed and wérked in the most suitable manner, and will 
also indicate the preference to be given to certain instruments for 
certain situations. for example—to assume a case—it may be found 
that the effective range of the whistle is suflicient whether it be 
situated low down or high up, owing to the special power of the 
instrument, but that the trumpet only attains a 3-mile range when 
situated at a height. In this case the use of the trumpet for 5-mile 
ranges would be at once limited to places where it could be so placed, 
while the whistle would be suitable for any situation; and the infor- 
mation thus obtained would be of great valuc in the tests for effective 
range, by saving the unnecessary trial of the trumpet at a low level. 
Again, the preliminary experiments in subdivision (Cc) will settle 
many questions relating to the pressures best proportioned to certain 
dimensions of instruments, the most economical application of those 
pressures, the best methods of reinforcing or directing sounds, together 
with other matters, the trial of which in the present series would 
involve the loss or misuse of valuable opportunities required for ex- 
periments which can only be made on special occasions of dense fog 
and high wind combined. 

(Da a). The guns to be tried are 18-pounders, one of iron and one 
of brass, with a charge of 3 lbs. of powder. This calibre and charge, 
being what is adopted in practice on our coasts, is the most proper to 
test. If, however, the results obtained show that the effective range of 
these guns is less than 3 miles, but at the same time afford indications 
warranting the expectation that an increase in the size and charge 
would produce the required efiect, a 24-pounder with a charge of 5 lbs. 
of powder, as recommended by Sir Alexander Milne, should be tried. It 
must however ke remembered, that all that has been previously re- 
marked * in reference to the difficulty of working an 18-pounder with 
* Ante, pp. 619, 667, 668. 
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the staff at present assigned to gun-stations, will apply with additional 
force to a heavier gun, and that the working cost of the signal will be 
increased by the use of a heavier charge of powder. 

Should the preliminary trials of Wigham’s gas-gun (Ca) be satis- 
factory, its effective range will be thoroughly tested in this series. 

(Da b). The trumpets to be tried are Daboll’s and Holmes’s, to 
which may be added any others that have satisfactorily passed 
through the trials in series (C). Both the second and third order 
Daboll’s trumpet will be tested, since one may be found effective at one 
range and the other at another. 

(Dac). Whistles will be tested naked, 'as well as in combination 
with the most efficient sound-concentrators, the employment of the 
latter being probably not suited to every situation. 

(Da d). Syrens will be similarly tested; and, if the experiments in 
subdivisions (Cb) and (Ce a) warrant it, they will be tried in com- 
bination with each other and with the whistle. Brown’s syren-trumpet, 
if found satisfactory in subdivision (Ce /), will also be tested for 
effective range. 

(Da e). Experience does not favour the belief that the effective 
range of bells is great. Nevertheless, whether great or small, it must 
be definitely ascertained. These instruments are already in use at so 
many stations, that experiments upon their range will be most conve- 
niently made at some of the stations which offer peculiar advantages 
by reason of their admitting of the previous ascertainment of the 
distances at which observers can be placed. And, as bells are em- 
ployed chiefly at rock lighthouses, and are therefore nearly all subject 
to uniform conditions of weight and elevation, there is a special pro- 
priety in experimenting upon them én sity. 

(Daf). Gongs will be tested either from a light-vessel (the situation 
of any of which is suitable to the purpose) or from a similar elevation 
elsewhere. ‘They will be sounded both by striking and by friction, and 
these again will be applied both continuously and at intervals, until the 
greatest effective range is obtained. 

(Db). The facility with which the loeal source and direction of each 
signal can be determined, will be also a matter for experiment in this 
series, as well as in series (B). 

The result of this series of experiments will be to arrange the fog- 
ignals in groups according to their effective ranges, which will deter- 
mine the suitability of the instruments for different purposes and 
situations. Some (it is hoped) will be found to possess the ranges 
requisite for great sea-signals or danger-signals; others will answer for 
minor signals, such as are suited to points which cannot be reached by 
a vessel without previous warning of her whereabouts from a sea- 
signal, or for channels and harbours. From the various instruments 
composing each group, it will easily be possible to choose those which 
are most effective or economical, or whose capability of conveying 
distinctive indications renders them peculiarly suited for alternation with 
others on a long coast-line. In fact this series will afford opportunities 
for a discriminating selection and application of instruments for fog- 
signals, such as never before has been possible. 
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(FE). The subject of the position of observers has been more than 
once mentioned, and requires consideration. Theoretically, of course, 
the best situation for the observer is on board a steamer, which not 
only will enable him to shift his distance and bearing as required, but 
also will furnish the requisite amount of local noise. Some of the 


observations can without difficulty be made in such a situation, pro- 
vided that the steamer is suffic‘ently powerful and sea-worthy to face a 
gale of wind; and probably the experiments of series (B) will be most 
advantageously observed in this manuer. But it is not so certain that 
te observations to be made during fogs, and especially those of series 
), can be so conducted; whilst it is quite clear tha 10se .of 
D), can be so conducted; whilst it juite cl that tl 
sevies (A) must be made from fixed points. My own preference 
is for fixed points for series (A), (C), and (D), and a steamer for series 
B). Fixed points can be selected, their distance and bearing ascer- 
} } f 
tiined, and any other necessary arrangements made, at leisure, before 
1e experiments begin. Whether one method, or the other, or a com- 
t} ] ts beg V 
bination of both, be adopted, the locality in which the experiments are 
to be carried-out must be selected accordingly. It may be here re- 
marked, however, that the experiments in series (A) need not neces- 
sirily be made at the same place as the others. All that is requisite for 


> 


that series is asufficient extent of level ground, or of smooth and shallow 
ce echoes, in some situation 


water, with no hills round about to produ 
where there is very little disturbance from other noises, and plenty of 
fog. Snow, sleet, and thick rain, are phenomena not sufficiently rare 
in this country to require special care in the selection of a site, as it 
is not likely that any spot to be chosen will be unsuitable by reason of 
their too long absence. 

(F). With regard to the persen to whom the conduct of the inves- 
tigation should be entrusted, I am decidedly of opinion that an officer 
in Her Majesty’s Navy would be the most suitable. It is also from the 
Navy that I would recommend the selection of men for the work, their 
smployment upon it being made the reward of intelligence and good 
conduct; a distinction which, with the addition of a small sum to their 
pay, would create an active competition for the service. For special 
scientific advice, recourse should be had to some person appointed by 
the Government department under whose auspices the investigation is 
made, and the President of the Royal Society might be invited to 
recommend some one for the appointment. 


Such, then, is the general scope and plan of the investigation recom- 
mended. It will be observed that I propose to deal as much as 


possible with existing instruments, already applied to the purpose of 


fog-signals, or capable of being so; and that | have avoided any expe- 
riments tending to deprive the proposed investigation of that practical 
character which it is desirable to maintain. Nevertheless, if any inven- 
tion of great primd facie merit appeared, it ought to have a trial, it 
being obviously for the benefit of the inquiry that the most efficient 
instruments should be examined and tested. 

The whole of the experiments proposed have a definite object, which 
is fully stated in each case. If notwithstanding, it should be objected 
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that they are not of a practical tendency, it will be necessary to inquire 
whether the information in each case aimed-at is or is not desirable ? 
If it be admitted that it is—and this will hardly be denied—the ques- 
tion must then be asked, whether we are, at present, definitely and 


> 1 


certainly in possession of a single one of the facts sought to be 
elicited? Is there any person who will undertake to affirm that we 
know in what respect, and to what extent, one fog differs from another 
in obstructing the transmission of sound ? ‘That there positively is no 
better way of driving a signal against the wind than by going on inde- 
finitely increasing the power of the instruments now in use P That we 
are already in possession of the best possible instruments, or have any 
definite knowledge as to which really is the best instrument? That 
we even know (say to within a mile or two) at what distance our 
present fog-signals can be heard to windward in the heaviest thick and 
stormy weather? ‘That, in short, our position, as a maritime nation 
possessed of the most wide-spread commerce and the largest mercantile 
marine in the world, is at the present moment, with respect to fog- 
signals, so thoroughly satisfactory, that an investigation such as now 
recommended is superfluous, and that money expended thereon would 
be money wasted ? 

It is not intended to assert that the proposed experiments are perfect 
in all their details. Modifications and improvements may doubtless 
suggest themselves. But it may fairly be maintained that the general 
principle and outline indicated are correct; and that such an investi- 
gation, if carried-out as intended, will place us in possession of a vast 
amount of ‘practical and valuable information which we ought to 
have, of which we are at present destitute, and which without such an 
inquiry we cannot hope to obtain. 


Before concluding, I have a pleasing duty to perform, in expressing 
my obligations to the Admiralty, the Board of Trade, the Commis- 
sioners of Irish Lights, and the lighthouse authorities of Canada and 
the United States, for valuable information derived from their records, 
and for the ready courtesy with which that-information has been placed 
at my disposal. 

Finally, I would bespeak the indulgence of naval men for any 
technical errors into which I may have fallen in reference to matters 
appertaining specially to the nautical profession. Of those matters it 
is impossible to treat with the clearness and accuracy of a sailor. But 
I venture to hope that such errors, if they exist, will be viewed with 
the leniency due to a landsman who has been obliged to travel some- 
what out of his own element in the earnest endeavour to promote 
knowledge upon a subject of great importance, affecting not alone the 
maritime service, but to a large extent also the interests of civilization 
and the welfare of mankind. 











Cheng Mecting. 
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TIRING AT ARMOUR-CLADS REDUCED TO SYSTEM. 


By Captain C. Orve Browne, late R.A. 
I rrust that the title of my paper to-night may not seem to imply that 
[ come forward prepared to suggest a complete system on which all 
firing at armour-clad vessels might be conducted, much less to en- 
deavour to lay down the law on such a subject. While holding an 
appointment in the Royal Arsenal, it was my duty to describe the con- 
struction of the various projectiles adopted for the service, and I 
naturally endeavoured to add a few directions as to their use. I con- 
ceive that it is in no way invading the province either of Naval 
Officers or constructors, but the obvious duty of an artilleryman, to 
endeavour to arrive at the best method of using his guns against 
armour. He would in fact be hardly treating naval science with due 
respect, if he did not learn how to give an iron-clad vessel a reception 
suited to her character. Clearly, however, he should endeavour to 
obtain the opinions of those who have a professional knowledge of 
naval matters. Thus, while learning much from the numerous Officers 
of my own corps who came to the Royal Arsenal, I especially tried to 
profit by the visits of Gunnery Instructors of the Royal Navy and 
Royal Marine Artillery, as well. as of French, Russian, Danish, and 
American Naval Officers. I only profess to have studied the question 
from an artillery point of view, and my aim to-night is to read a short 
paper leading up toa discussion in which valuable opinions may be 
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EXPLANATION. 
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the urmour in question. Even slight varvations in conditions, however, may produce unexpected results, hence the a 
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f 200 Yards along the range, numbered from the guns’ muxzles up to 4000 yards. Opposite lo each is registered the figure 
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ons per uch circumference will pierce the “Monarch,” her trace mast be drawn across the range of cach gun at the figureds 
have not yet been actually determined, but are here estimated by Professor Bashfords rule, assuming a velocity of 1300 
les table in the Extracts of the proceedings of the Department of the Director of Artillery. The Ships with their thickness 
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elicited. on the subject before us, believing that the time has come 
when it is possible to bring the firing at armour-plated ships to a more 
distinct system than has yet been done. 

The large diagram before you (PI. xxii), and the greater part of the 
matter in connection with it, was prepared by me for the concluding 
article-of a series on “armour-piercing projectiles” for the Engineer, 
but the Editor kindly consented to the paper being brought forward 
here, and to keep back the publication of it till as nearly as possible 
the same date; further, he has sent us impressions of the diagram 
struck off to facilitate discussion.* 

The large diagram before you furnishes a sort of picture of the state 
of armour and guns which the mind can readily grasp. I have no 
delicacy in saying this much for it, because very little indeed of it is 
my own. The mass of the “ piercing figures” are copied from a table 
worked out by Captain W. H. Noble; the idea of connecting the “ pierc- 
ing figures”’ by lines so as to trace the limit to which vessels might 
advance, I have taken from Captain Ford, R.A.; a great part of the 
figures and facts concerning the vessels, I have, with Mr. Reed’s per- 
mission, taken from his work “ Our Iron-clad Ships;” the method of 
calculating the “ piercing figure” of the 35-ton gun I owe to Professor 
Bashforth, who has also kindly checked the calculations I had made on 
his system. All I can claim as my own is the particular form into 
which the table is brought, and the working up of the information on 
which | have based most of the zigzag lines ; and even in this I com- 
menced on Captain Ford’s researches, his professional duties making 
it impossible for him to pursue the subject further at present. Even 
now, I am far from satistied with some of the zigzag lines, and am pre- 
pared to alter them on sufficient cause being shown to justify me in 
doing so. 

You will observe that this diagram (though it should not be 
mistaken for a plan) is given in the form of a sort of distorted plan of 
a battery, containing one of each of our large muzzle-loading guns. A 
dotted line runs from the muzzle of each gun along an imaginary 
range, intersected by cross lines at distances representing intervals of 
200 yards, commencing at the muzzle of the gun and terminating at 
4,000 yards. At each intersection is registered the penetrating power, 
or what we may call the “ piercing figure,” of each gun at that range. 

One word on the “ piercing figure” of a ship’s armour. I have 
generally considered the ship pierced when any portion of a projectile 
gets through the skin, so that it could be seen from the back of the 
target. This appears to be where the line is generally drawn, and 
when this takes place, it must be supposed that water can enter. This 
tells very heavily against the wood-built ships, in which by the way as 
there is xo skin, the condition of water entering is taken. Mr. Reed 
intimates that on this principle many of these ships cannot be held 
practically to have more than 8 or 10 inches of real backing, the 
timbers in rear not being water-tight, hence the low estimate of some 
of their figures. It may be objected that, if not near the water-line, a 

* The Institution is indebted to the proprietors of the “ Engineer,” for permission 
to give a copy of the plate referred to.—Eb. 
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pene tration in this sense need not be at all a serious matter. This is 
quite true, but unless the line be drawn here it is very difficult to 
know where to take it, because a vessel might fight after shot had 

passed clean through her, and since a wooden ship might do the same, 
it is clear that, though all protection of the armour has not yet 
ceased, it has become a matter of degree, and in fact the vessel has 
passed from the condition of svewrity into one of total wicertainty. 

The penetrating power is assumed to be the energy per inch cir- 
cumference of the projectile, expressed in foot tons, on the system 
carried out for the department of the Director of Artillery, as I have 
said, by Captain W. H. Noble. In order to register on this diagram 
the limit to which any~ship may advance, without being liable to have 
her armour completely pierced by a single blow, it is only necessary to 
know her “ piercing figure,” in other words, the blow in foot tons 
per inch circumference of shot which will pierce her armour. 

A list of the ironclads in the service (including many not yet com- 
pleted) is appended, divided into classes according to the thickness of 
their armour (see Appendix) ; this list being in fact the one drawn up by 
Mr. Reed, with afew additions. The figures of ships which are selected 
as typical specime ns of each classare partly taken from Mr. Reed’s work 
and partly from photographs. I think they would add much to the 
value of the table for use on actual service by men unacquainted with 
the appearance of vessels. 

The * piercing figure” of any class of 
results of experiments at Shoeburyness and elsewhere, as far as possible, 
it is only necessary to draw a cross line on the range line of each gun 
through such figure where it actually occurs, and, failing this, through 
the place where it would be registered if it were written in, and then 
join these cross lines by longitudinal ones, so as to form a continuous 
zigzag, showing at a glance the distance at which the class of vessel in 
question would become liable to be completely penetrated by each gun. 
his has been carried out on the table for each class as far as it could 
be done. The piercing figure is in some cases taken from the actual 
results obtained by firing at representative targets, and in others 
arrived at by inference, being de duc ‘ed from a comparison of such ex- 

it 


ship being gathered from the 


periments as seemed most nearly to the poit 

It may be seen that the power of the 35-ton gun decreases faster 
than that of the other 12-inch gun, which throws a shorter and lighter 
projectile. This is clearly incorrect, but the extent of the error caused 
by the inconsistency is not serious. It arises from the fact that Pro- 
fessor Bashforth’s system, on which the figures for the 35-ton gun 
are calculated, give results differing slightly trom those worked out by 
Captain Noble. 

Speaking generally, the zigzag lines shown on the table being 
obtained by some definite proc ess which admits of explanation, con- 
tradictory statements ought to be supported by such facts as will out- 
balance those on which the table is based. In certain cases it is quite 
probable that this may be done. 


the “Warrior,” are established by trials, which the most voracious 
inquirer will find repeated to his heart’s content in the records of the 


Some lines, it is true, such as that of 
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Ordnance Select Committce and of the department of the Director of 
Artillery. Others, on the other hand, can hardly be said to be founded 
on more than inference, and inference in such matters, unless margins 
be allowed, is at times little better than guess work. 1 will endeavour 
to give an idea of the amount of dependence that may be placed on the 
table by taking up the case of one or two of the unsatisfactory lines. 


areca ; mM... 
“ Devastation,” “ Glatton,” and “ Thunderer” Trace. 


I will commence with Class A, which is given as a double line, Ay 
running through the figure 180, and A, through 140. The latter re- 
presents the armour given on the table as that originally designed for 
the ‘ Devastation,” ‘ Glatton,” and “Thunderer,” and carried out to 
a great extent, [ believe, in the two ean vessels. 
yeriments in 1869, a target with front plates of 
L s, but with weaker back support, and con- 
structs ted on a wea iple than the kind in question, was completely 
mote with a “piercing figure” of 10071. In July, 1871, a target 
at Shoeburyness (No. 33), consisting of 13 inches of iron, 12 inches of 
teak, and 1} inches of skin, was completely and apparently easily 





1 ceriain Swe 








penetrated by a “ piercing figure” of 152°7. The only smaller registered 
blow on this target was one of 103°9, which of se failed to pierce, 








but which penetrated to a greater d “pth than mieht have aes ex- 
pected. The iron and wood were arrans i 
inches S alts 
The shot referred to penetrated to a depth of 18:2 inches; it therefore 
had in front of it ‘8 inches of plate 6 inches te uk, and ly inches of 


? 
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8-inch plate, 6 inches teak, 5-inch plate, 6 inches teak, 





skin wrior’’ backing, consisting of 18 inches of teak, 
and 4 i? in, requires a force of 35 to pierce it; : suppose we 
allow 36 for the work left undone by the shot in question, we should 
arrive at a “ penetrating figure” of 1389-9 for No. 33 tareet. Had the 
sume shot penetrated through the same amount of iron and teak in our 


* Glatton’’ or thinner ‘“ Devastation” plate, yiz., 12 inches of plate 
and 6 inches of teak, it would only have in front of it 12 inches of 
, 
{ 





eak and 14 inches of skin. We must not forget, however, that a pro- 
jectile whose apex only is “2 inches clear through the iron, and whose 
head is still held fast in it sf t ] as if only backing and 
skin were left for it to pierce. On this species of reasoning 140 would 
seem a fair guess at the penetrating force. Again, the Plymouth 
breakwater shield with 15-inch plates, was completely pierced in 
August, 1870, by a bk Ww of 114-4. The comy plicate d structu re, the 
Russian “Here ales” ought to represent as great resistance as class A», 
and she has been also brought to an estimate of 140. None of these 
experiments are such as we would desire for our pur pose. No. 33 is the 
best representative target, although considered by some to be bad of its 
kind. Pending further experiments, we can hardly better our estimate 
of 140 as given on the diagram. 

or the thick armour reex itly ordered for the “ Thunderer,” we 
have with a figure of 185°5, the point of a shell just showing through 
No. 35 target “fired at at Sktocburyness in May, 1871. This No. 35 
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target consisted of 14 inches of plates, 15 inches of backing, and 1} 
inches of skin. On this, with the result on No. 35 target given above, 
IT have based the 180 line. This line, while perhaps the most important 
in the diagram, is one of the most difficult to determine. Looking at 
the firing at No. 35 target alone, the figure might be taken at 186; but 
this single experiment hardly justifies the subsequent firing at No. 33 
target being totally ignored, although no doubt it is less valuable than 
the proper representative test. 

No. 33 has an inch less iron and 3 inches less teak, while it has 
+ inch more skin. We have already estimated it at under 139-9. 
Reckoning the 4-inch skin as equal to 2 inches teak, No. 33 remains 
inferior to No. 35 by 1 inch of iron and 1 inch of teak, even allowing 
as much as 30 for this, the figure only rises to 169-9. 

This mode of estimation is very unsatisfactory, and it has been said 
that No. 33 target did not actually represent anything, and, above all, 
that it contained a brittle plate. ‘To this may be replied, that if the 
target was to teach nothing, why, in the face of the results obtained at 
No. 35 in May, 1871, was No. 33 fired at in July, 1871? When once 
this firing had taken place we have no right to ignore it without sound 
reason. The badness of the plate was only discovered when it was 
fired at, and it may be fairly argued that there are many such plates in 
the sides of our vessels, or at all events plates with the same fault in a 
less degree. For this is not a fault that either exists in its full extent 
or not at all. Plates may be brittle in a greater or less measure, and 
one very brittle plate may be held to indicate the probable existence of 
several exhibiting the same fault in a less degree; hence it seems sound 
to attach some weicht to the firing at 33 target, enouch at all events to 
bring the figure down to 180. However, in a few weeks’ time, when 
the 35-ton gun is fired at Shoeburyness, better data may be obtained.* 

To take another difficult case, that of the ‘‘ Lord Warden” and 
“ Lord Clyde,” class E. A “ Lord Warden” target in 1865 was nearly 
penetrated by a piercing figure of 88°4, while 92°0 penetrated it well. 
Probably about 90, as estimated by Captain Noble, was the force just 
capuble of piercing this target. This firing, however, took place with 
spherical and cylindrical steel shot ; an ogival-headed Palliser projectile 
would perform much better work. Thus a “ Warrior” target in 1865 
required a force of 61 to penetrate it, while with the present service 
Palliser projectiles, 53 is amply sufficient. A reduction of penetrating 
force in the same proportion for the “ Lord Warden” will give the 
figure 78°2 nearly. 

Starting again, to find our figure on another principle :—the 4°5 


le 


'" 


* Since the reading of this paper, the following results have been obtained :— 

At Shoeburyness, on June 20th, No. 33 target, with an additional 4-inch plate 
(making 17 inches of iron, 12 of wood, and 1% skin), was pierced by the 35-ton gun, 
at 70 vards. In the above, tlis target (No. 33) is estimated as 139°9. Adding 20 
for each inch in the extra plate, 219-9 is obtained as the piercing figure. On this 


occasion 219, or perhaps less, pierced it well. 

At Portland, on July 5th, the “ Glatton,” turret thick portion (14 inches of iron, 
15-inch backing, 14-inch skin), was nearly pierced by the 25-ton gun at 200 yards, 
the blow being about 181. These results accord more closely with the table than 
could have been expected. 
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plate, which forms the armour proper of the “ Lord Warden,” requires 
about 27°1 foot tons to pierce it. The additional support of the back- 
ing and skin may be set down at about 55; this would give an aggre- 
gate amount of 82°1. Thus, on the whole, if we estimate the piercing 
figure of the ‘‘ Lord Warden ” as about 80, we are not likely to be far 
from the mark, although the result is arrived at by a method adopted 
only in default of more definite data. I shall be happy to give the 
data as far as I have recorded them, on which I have traced in any line 
in the table. Even a thoroughly established figure, like that of the 
“Warrior,” is liable to a certain amount of variation. Thus of three 
“Warrior” targets fired at about the same time, viz., Nos. 28, 25, 22, 
the first mentioned required nearly 54 to pierce it well, while 51 or 
52 appeared to be sufficient for the others. Whether this result be 
due, as suggested by the Committee, to different degrees of soundness 
in the backing, or to accident, one of two things must follow: either 
the same vessel may be penetrated by a rather less blow as she grows 
older, or else different portions of her side vary sensibly in their powers 
of resistance. The object of the table, however, is, as I have said, not so 
much to lay down absolute rules, as to recommend a simple plan on 
which Officers might deal systematically with the vessels they might 
encounter, a plan which would admit of being worked out more 
thoroughly as time goes on, and on which any new line might be at 
any moment drawn in by anybody who happened to learn the pene- 
trating figure of any ship. 
Fore ign Armour-Clads. 

The figuring and lines printed in red on the diagram refer to armour- 
clads of foreign Powers, of which I believe those in the table (see Appen- 
dix) are on the whole good representatives. It is difficult to estimate the 
“piercing figures” of the French and American vessels fairly. We have, 
however, also given some general facts concerning their armour and 
backing. The French vessels having, as a rule, no skin, would be 
liable to injure their crews to unusual extent by splintering. The 
laminated armour possessed by most American ships is very inferior to 
solid plates of the same thickness. The results obtained at Shoebury- 
ness seemed to indicate that a solid plate of 4 inches thickness was 
very superior to 6 inches made up of §-inch plates. Sufficient experi- 
ments, however, have not been carried out to establish a trustworthy 
comparison between solid and laminated armour, and on this account, 
as well as the peculiar application of armour-stringers, it is difficult to 
estimate the figures for American ships. Another feature in American 
vessels is the rapid diminution of the armour below the water-line. 
Mr. Reed points out, in the work above quoted, that at 3 feet below 
the waier-line the “ Dictator” has only a single inch-thickness of 
armour, and the “ Kalamazoo,” at 2 feet 9 inches, has 5 inches only. 
Clearly it would be well to aim at American vessels below the water- 
line. Lastly, we may notice that the armour in American turrets is 
not thickened in the manner pursued by ourselves. As to the other 
foreigners, the Russian “ Hercules” is a gigantic design both as to 
guns and armour, and ought to be a most formidable ship whenever 
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she is afloat. The Austrian ships afloat are weak generally in armour 
it present. This would be remarkable, for the very name of the 
‘ Lissa” reminds us that Austrian armour-clads have really fought, and 
any preference shown by Austria for light armour would deserve special 
notice; but Count Dubsky, in answer to my inquiries at the Austrian 
Embassy, has kindly informed me that they have two really heavily- 
clad vessels now in construction. I do not know exactly what backing 
these vessels have to their armour, but I conclude we may place them 
somewhere between the “Cyclops” and “ Hercules”’ classes. 

The Danish Minister has kindly obtained the information given with 
reference to the Danish Navy. It may be seen they have some vessels 
with a high class of asmour, ranking about classes C and D. 

In speaking of the diagram giving information in a form easily 
grasped, it may be well to make what may be called an incidental use 
of it, for example :— 

We want to determine the best gun for a certain fort. We see that 
if we employ the 12-ton gun we can only keep vessels of the “ Cyclops” 
class at a distance of a little over 400 yards, but if we like to go as far 
as 15 tons, this class must fall back toa range of over 2,000 yards. So, 
again, if we want to defend a space of 3,00U yards against the Russian 
* Hercules,” we see that for this we must employ a 55-ton gun. 

Again, let us compare the respective performances of the guns by 
means of the “ Hercules” trace. This vessel is too much for the 9-inch 
gun even at the muzzle, but the 10-inch drives her back to nearly 


pa 


1,200 yards. The 12-inch of 25 tons is generally beaten by the 11-inch 
gun, but at the short ranges it has an advantage. The bend and slight 
advance forward which the lines A,, B, and C make when passing from 
the 1l-inch gun and coming opposite to the 12-inch, is a feature that 
must not be overlooked, but it is easily explained. The weights of the 
1l- and 12-inch guns are identical, so are their firing charges, there- 


fore it is not surprising that the projectile of the latter, although 
weighing only 535 Ibs., should keep up its velocity better than the 
600-lb. shell of the former, the surfaces of resistance beine nearly in 
the proportions of 10 to 12, while the weights are in the proportion 
10:7 to 12. The circumstance that the 11-inch gun is of later intro- 
duction, and in fact rather supersedes the 12-inch, would account for 
some improvement in proportions. At the same time, there is no use 
in shutting our eyes to the fact that the difference with common 
shrapnel shells would have been very much more marked. ' The 12-inch 
gun supplies one of those instances where the evil of running the 
risk of making mistakes was preferred to the evil of submitting a 
question to the mathematical referee of the Committee, the result 
being the introduction of a gun with a twist which was insufficient to 
keep its proper 600-lb. common and shrapnel shell point first; so that 
there exists a mixture of 495 and 600 Ib. projectiles with corresponding 
differences in ranges or elevations. This arrangement, and their re- 
markable case shot, we may look upon as the Woolwich guns’ contribu- 
tion to the “queer things of the Service.” But to return to our 
subject. : 

As time goes on, it appears possible that the lines may be found to 
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approach a little too close to the guns, because the projectiles gradually 
improve; and although we may not adopt the suggestion of the Com- 
mittee that the ships deteriorate to a sensible degree, yet they cannot 
be expected to improve by keeping. On the other hand, the estimate 
in the table, which is based on the supposition of the best projectiles 
yet made being fired, may be found too high for some of those stili 
existing in our equipments and those of foreign nations. 

Perhaps I have sufficiently explained the table, I will pass on to its 
use on service. 

I will suppose a case. I am in a small iron-protected fort, witness- 
ing the approach of a short, handy-looking vessel with a spur bow. I 
cannot expect to be able to say exactly what she is and what armour 
she carries, but there is enough about her to make me guess her as 
falling somewhere between the classes B and HE. 

My armament I will suppose to consist of one 10-inch and two 
7-inch guns. It is hardly possible, [ say to myself, she can be a vessel 
of such strength as our English “ Hercules ;” in fact, I think, looking 
at my table, | ought at all events to stand a good change of piercing 
her at a mile range with my 10-inch gun. Possibly I cannot pierce 
her at any distance with my 7-inch guns. I will assume that she 
must approach within a mile range to effect any good purpose. I 
decide, then, to reserve my 10-inch gun, and in the mean time to feel 
her sides, and learn all 1 can, with my two 7-inch pieces. First, is 
she an armour-clad at all, or only passing herself off as such, and 
approaching a certain distance for some investigating purpose? 
To ascertain this I fire Palliser shells at her. Should [ observe a 
distinct burst against her side I know she must be armour-clad, as 
these shells, having no fuzes, cannot act on impact against wood or 
thin iron. If, after repeated hits, no burst occurs, we conclude she is 
wooden and change to common shells, and open at once with the 
10-inch gun in addition to the others. Should she on the other hand 
prove to be armour-clad, we continue with the two 7-inch guns only, 
not so much with the hope of piercing her as of effecting smaller 
injuries, getting her range, finding out her present rate of speed 
exactly, and taking her return fire. At a mile range the 10-inch 
gun, well and deliberately laid, opens on her, when it would depend on 
what she is and what is her object, whether she could push her course 
further, or what would become of her. 

It may be objected that by only firmg my 7-inch guns I may lose 
the opportunity of piercing the armour of a ship which may draw off 
before coming within a mile. On the other hand, is it not possible 
that before attempting a passage up a channel with various classes of 
ships, some very heavily clad vessel might be ordered to stand in and 
feel the fire of the fort ? Knowing the range at which she was struck, 
and observing the indentations in her armour, it would become easy to 
lay down how near each ship in the fleet might approach the fort, ‘sup- 
posing the latter put forth her full power against any vessel that 
approached. 

Again we come to the question of where to aim ? 
I believe I am right in considering that the opportunity of hitting a 
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vessel between wind and water when engaging her from the windward 
side is now no longer offered, because vessels would not fight under 
vanvas, and instead of heeling over would only be subject to a little 
rolling, and that probably not sufficient to give any real opening for a 
blow either below the water iine or over one side into the deck, or 
backing and interior of the other side, at least so I understand from 
the naval Officers whom I have questioned on the matter. In the case 
of a battery in an elevated position, however, it would probably be 
right to watch for an opportunity of firing shell so as to strike the 
deck or interior of the backing beyond. The bursting a shell so 
fired might be expected to be very destructive, because the armour 
would drive the explosion into the interior of the ship. Common shell, 
however, would have to be resorted to, for it is a question whether 
Palliser shells, fired as they are without fuzes, would explode under 
these circumstances. The late Lieutenant Boxer, R.N., advocated the 
employment of percussion fuzes in the plugs of Palliser shells, and 
some experiments were carried out at Shoeburyness relative to his pro- 
posal, but, after achieving some success, he was discouraged from 
continuing his efforts in this direction. As it appears as if it were 
specially difficult to injure a well-constructed vessel along her water- 
line, in her engines, or in her rudder or propeller, under ordinary 
circumstances, it is hard to say at what part of a vessel we ought to 
point our guns. Some time since I asked an American naval Officer 
where his experience would lead him to advise me to aim. ‘To which 
he replied, “ You must hit her where you can.”” Now, although it may 
be admitted that the difficulty of selecting a spot at which to fire may 
be great, indiscriminate firing can hardly be advocated under any 
circumstances. Indeed, were there no other recommendation, syste- 
matic firing would be more likely to lead to learning something detinite 
than mere chance shooting, and is, therefore, to be preferred. In certain 
vases, however, there seems room for decided preference as to where to 
aim. Take the case of class A, that of the “ Devastation’ and 
“Thunderer.” It has recently been decided to strengthen the turrets 
and the armour in their vicinity very considerably, consequently it 
would be desirable to strike the side of the vessel rather than the turret, 
and what is true of these ships is, in a less degree, true of most turret 
vessels. The side is almost entirely below water, but now that the 
power of projectiles has enormously increased, while water, of course, 
remains unaltered, it is much more feasible to deliver a blow well 
below the water-line than formerly. With turret ships, then, it seems 
probable that the best plan to pursue would be to aim at the water 
below midships or elsewhere. In the “ Hercules” and other vessels, 
to say nothing of the ‘‘ Warrior,” I believe the armour is thinner at 
the quarter than midships, a fact which would deserve cousideration. 
Then again the port-holes are to be considered. Now that they are made 
so small, no doubt it would be very diflicult to send a shell through 
them, but I presume this should be the aim of a gun which is known 
to be powerless to pierce the armour. Lastly, failing a more definite 
object, it would surely be well to fire at that portion of the ship where 
the armour is presented so as to receive the most direct blow. To 
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explain: in Fig. 2 are roughly given the plans of two vessels taken from 
Mr. Hairbairn’s work on iron ship building; the ‘ Favourite,” and 
Captain Coles’ hypothetical vessel the ‘“‘ Naughty Child.” It may be 
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seen that the latter ship is shown firing her guns at an angle of 50° 
with her keel, while the former is shooting right abeam. Under these 
circumstances the projectiles of the ‘ Favourite ” striking the greater 
part of the “ Naughty Child’s” side, would have their power of pene- 
tration very greatly reduced ; in fact it is doubtful whether shell would 
not glance off, and shot would undoubtedly do so. It would be a 


5 


digression here to discuss the question of the impact of shot on armour 
at anangle. It is probably well known and accepted by most of those 
present, that at avery oblique angle the projectile glances off point 
first. At one rather less oblique, it is apt, even after the point catches, 
to turn too rapidly, and to have too little penetrating power to become 
encastic, so that it wheels off base first, but rapidly turning end for end. 
In either case the projectile must carry away a large portion of the 
work stored up in it, so that the blow on the armour must have been 
comparatively slight (vide Mr. Mallet’s papers in the Engineer). We 
may say confidently, however, that there is no chance of a projectile 
penetrating even sufficiently to turn it in its flight and throw it off, 
whirling in the manner above noticed, if it jiinpiuges on armour at au 
angle much more oblique than the tangent to the curve of its head at 
the apex. It is true that a considerable amount of injury has been 
done to thin plates of iron (an inch or half an inch thick) by pro- 
jectiles striking at an angle as oblique as 8° (vide the experiments 
conducted against deck plates at Shoeburyness on May 3rd and Sth, 
VOL. XVI oA 
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1871), but the projectiles glanced off, the shells in fact not receiving 
a sufficient blow to explode these charges: so that although a certain 
amount of rending occurred, nothing that could be called penetration, 
that could produce much effect on real armour-plates took 





nothin 
place. The experiments that have been carried out with a view to 


$s 
penetration into iron when striking at an angle, seem to support 
Mr. Mallet’s statement. ‘langents to the curve of the service ogival- 
headed projectiles at the apex would form the following angles with 
the axis in each case. With a head struck with a radius of 1} dia- 
meters, 53°, 8', and with that of 14 diameters, 48°, 12’. The latter 
form is that now given to all Palliser shell, and in the case of the 
larger calibres to Palliser shot also. It becomes a question then, 
whether even the shell would bite and become encastré, and at all 
events, a turn of a few mere degrees would settle the doubt. Under 
such circumstances, the “ avourite’s”’ only chance of obtaining pene- 
tration would be to strike the “Naughty Child” between bow and 
guarter, at the point where the dotted line in the figure forms a normal 
to the evrve. It would be interesting to proceed further, to speculate 
upon the wisom of a ship always engaging an adversary so as to 
ire at an angle to her keel, and so to present her armour at an 


a1 
inclined position. In smooth water this would, I should think, be 






more successfully carried out than when there was any sca on, because 
in the latter case the rolling of the ship would alter not only the eleva- 
tion of the guns, but theirline also; and it might thus be more difficu!t 
to make good shooting. Then again comes the question whether a 
ship could manceuvre so as to draw a damaged part of her armour out 
of the fire of her adversary, a consideration which might be more im- 
portant if she was subject to @ racking fire than a punching one, 
because in the latter case the damage is confined to a small spot which 
is hardly likely to be struck a second time. Lastly, it may be asked, 
how far may the crew of a ship be injured by the flying off of bolts and 
nuts from the impact of shot whose power is not sufficient to give 
actual penetration ? However, I have gone far enough to indicate the 
direction in which I believe information is much required, such infor- 
mation perhaps as many naval Officer could, in a great measure, supply, 
but such as I do not think is to be found in any work that is accessible 


to Officers generally. 
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APPENDIX. 


List oF Britisit ARMOUR-CLAD VESSELS, WITH THICKNESS OF ARMOUR BACKING 


AWD SKIN, TAKEN PRINCIPALLY FROM 
CLASSIFIED ACCORDING TO THE BLOW PER INCH 
ESTIMATED AS SUFFICIENT TO PIERCE EACH 


Mr. Reep’s “Tron-cLaD SHIPs,”’ 
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BUT 


OF SHoT’s CIRCUMFERENCE 


DESCRIPTION OF ARMOTR. 





Name of vessel. 


Vhickness of 
armour 
in inches. 


Thickness of 
backing 
in inches. 


Thickness of 
skin 
in inches. 





Crass A, 180 anp 140: 
Thunderer (T.*) thick portions .... 
Devastawon CL.) occicacgewn see «ce 
CHARON CR os ces ne ccevcencnces 
WON CES) tute veces. 
Crass B, 130: 
IGNGUIOR:. oiclacicare eink Care cie ees 
Sultan Newel cae ia aae 
RIEDUL convene Wcaine cages Oea ames 
Rupert ..... 





Crass C, 110: 
CXGURCESN “sas ccrgle vce ne wawene | 
CROPPON CNN ss ea wavtuac sehwtnn ohne 
ilecate (E.) 
PUVA CR: iccelaeaescldseccdess's ¢ 

Crass D, 85: 
Monarch (T.) 


HF 2, 30 (1 | built): | 
Lord Warden .. es Cneeat L| 
Lord Clydk oe eerme e J 

Crass F, 70: 
Sellerophon ....00sese. eereee 
Penelope coer ecesee . ee xa) 
Invineible....... eee ee ee re eeeeee > 
Audacious........ wees 1 | 
MODOUMAN «6 2c coca nuvice ce swat oun | 
RIOT URE <5 se iw ansinceeceees ee {| 


SEBUNG cic sce dsececws coseosiel 


VERMUMEPIN <5. dpa sielgescala Saale waeee oe 
CLASS G, 53 
WREIION co nae cca en cicewastve es 
Black Prince........ 
CMANOS 25g Sac wa ee con's 
Defence e 
Resistance........ 
ERO entail ewig cia ghivareok woe ee ee 
WW ON ANG sia osic sag tales éencecete | 
Prince Albert (T.) .....00- 


* (T.) indicates a turret-ship. 


(The water-line bac 


ba | 





10 


10 
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List oF Britisn ARMOUR-CLAD VESSELS (continued). 





| 
Thickness of | Thickness of | Thickness of 
Name of vessel. } armour | backing skin 
in inches. in inches. in inches. 





Cass H, 52: | 
WUUSESTOINAY o5 ioe o laip' asia nisin Cite ex's | 
Agincourt....... Sie ateceebte ae wvornte oF 5} | 9 
Northumberland. «.66<ss.<04+ 2000 J 


Crass I, 50F (wood built) : 


Royal povereion: ((U.%) 5.0 s:0's)¢ 90:5 5-00 53 | 36 nil. 
Royal Alfred 0908 6 Be: UB Wib 986: 6-0.6.0:0 8 6 293 nil. 
EUOIBIEIBG sw’ ole un 'e' einlio'siieia/#.5'9'0) 06, s.0 6.010 6 31 nil. 


| 
Crass K, 40+ (wood built) : | | 
RU SIOMLO DIE 3 a: racsip(oiore vies cieis-ols sco piers | 
Prince Consort...... , 
Bror(e Sioinieeveisrarenst fies A | 901 
RGR is gin eisicis s/s os nitealereeeeeies - aos nil. 
RSPEI aioe: oem Otioules secs nies 
PROROINDEN 2 ovare/oc ace asl sya ely! ace nici ote since aul 
f 


. ° AS 19} iil. 
NUMER UPIED® 5 5'o0ic's/s:54 Wieiws Hore oie.00' ; | . nil 
| 
| 


MMe Slee hc ase Biorb Cetera wire ees 45 22 nil. 
MAVOUMIOD <5 ic-< iat alereleisyslors eialasianiers 4.5 26 , nil. 
JEN ENT Ra Tarn ee a, hee 4} 30) mil. 





(Iron built.) | 
Viper. ssseserseccesecccereees | | 
Wa RG iacmiaterseise were snerere wi oetsieies 43 10 | z 
VV RUGROE LOI 5:6 o eraclataln Gia nate ote blels J 
DCOPPION (E-) s2cic<se sesviccasene VY 11 


NUVSRIICE): actcuiceaw owt apiece 





LisT OF CERTAIN FORFIGN ARMOUR-CLAD NIIIPs. 


French Ships. 





Name of vesse!. | Piercing figure. 


| 
Thickness of armour 
peackar rer Backing, &e. 

in inches. eee 





Bélier seaisicel 8-4; | 110 and 85. 








Marengo....... . 1-5 , , | 85 and 70 
- ae “tales For the most bee oh 
Flandre ?........1 0 | 55 and 50. 
Ce ee 6 Ay 55 and 50. 
] ER part thick pri ye 
PAUNAD)idvs.0\013 <:ax5'0 555 55 and 60. 

Couronne «..266 << 43 a 53. 
Palesty { backing and no aes 
BICSIFO. 465.6:66.0 00 45 53 
Gloire ices sissies | 4} ee Av. 
RURig coxaiclorets | 43 Wee 10. 
, ‘ 4) 10) 


(Two heavily-clad French ships building.) 


* (T.) indicates a turret-ship. 
+ In these, water ean enter when 8 in. or 10 in. of the wood i penetrated, 
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American Ships. 


| 


Tani 2 of 
. ; 30 in. and 3 stringers, 
Kalamazoo ..... |6(in3 3 in. layers). ; 24 


A -| 130. 
| each 8 in. by 8 in. m3 
Nictator .s<-se > /: : “ i st 
Dic ator G (in 1 in. plates). 42 in.and8 string 100, 
PUMA cc ccce 1] each 5 in. by 6 in. 


J 
“oR 
J 
| l 
Canonicus .... ]} | 4 


: as , 27 in.and 2 stringers, 
Miantonomoh,. >| 5 (in 1 in. plates) ; ° 


63 in. by 4in.... 


_ 
=} 50 to 40. 
Mona Ino¢ k ceee 


! 

| 

BOSMO a eae . : ? i 

2 eS 39 in. < 27m. ...-} SO to 4. 

6 aR Ditto oe ee| 39 in. and 27 in 0 to 4 
| 


Danish Sh ips. 





No. 56 (building). } 8 in. plates Le : | ee (about). 
GOV) ovesces cal ¢ De DIMES oc ce cecc| LO Misecescncscvnse| Oot 
Denmark....<+...] DM. plates .cccccce] I Mercceccccevsece| I 
¥ : ( 10 if wood built 
Danebrog* .... rae ee | 98 iy J ae 
Wider divean*.. | FM. Plates... 2.2050] SO Micccocecernve 4 withou 
L skin. 
(| Under 55, and 
Lindormen......] 55 and 5 in. plates. || 10 in...........-- J | downwards, ac- 
Rolf Krake......| 44 in. plates...... J | 1 (Fee cording to skin, 
{ Xe. 








Russian Ship.—The Russian Hercules (The Peter the Great), 140. 

Prussian Ships.—Konig Wilhelm, 91; Kron Prinz, 62; Friedrich Karl, 62; 
Arminius, 40. 

Austrian Ships.—Kaiser, 51; Lissa, 51. Building: The Custozza and Archduke 
Albrecht ; perh ips about 120 to 80. 

Italian Ships.—Principe Amadeo, 74 and 62; Venezia, 43. 

Greek Shi} King George, 69. 

Lurkish Ship—Avni Mla, 69. 





Commander W. Dawson, R.N.: My Lord, Captain Orde Browne need not 
ge for treating on naval artillery science before. a naval audience, for I know 
not where the Navy w ald be in gunnery matters if it were not for the researches 
and studies of Officers of the Royal Artillery, on whom we are so much dependent for 
gunnery ideas, as when General Sir How: urd Douglas first taught us the elements of 
artillery science. L have read with much profit the able papers from the pen of 
Captain Orde Browne in the “ Engineer,” and am not disappointed in nd ti ation 
of hearing to-night a very instructive and very useful paper. The larger table places 
before us, in a most convenient form, condensed information of a most valuable and 
leone nature, peed it will, no doubt, be exceedingly useful to students and 
instructors for reference, as to the relative values of guns of different calibres, and of 
the least vulnerable part sof various ships. But there is a wide interval between 
the rel: itive and the absolute values of objects. And, if we take this table from the 
student’s desk into the battery, and attempt to utilize it for practical artillery fire, 
it will be found exceedingly misleading, and, therefore, worse than useless. The 
absolute value of a gun must be the work which it will actually accomplish in battle. 
The absolute value of a ship is the measure of its indestructibility in action. Now 
this table of relative values throws very little light on these two practical points, but, 
on the contrary, egregiously misleads the operative gumer. First, as to the gun, 
the perforating ranges are worked out on the assumption that the shot will strike at 





* Altered to iron-clads. 
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right angles to the ship’s side. This never can occur at sea except by a rare accident. 
The trajectory of the shot forms an angle, the curvature of the ship’s side forms a 
second angle, the roll of the ship forms a third angle, and the inclination of the 
ship’s course towards or from the trajectory forms a fourth angle. Now, the penc- 
tration at angles is the most vital point in nautical artille ry science, and on this the 
great table throws no light. The form of front, moreover, which will perforate at the 
largest angles is disputable. Mr. Mallet proves mathematically that pointed shot bite 
at the largest angles from the perpenticulars, and the Government have accordingly 
adopted ogival heads. But I have seen and handled in Sir Joseph Whitworth’s 
office in Pall Mall iron shot and iron plates, by which the angle at which perforation 
ceases to take place with flat fronted and with sharp pointed shot, has been practically 
tested. Whitworth shows an iron plate perforated at an angle of 65° from the per- 
pendicular by a flat-headed projectile, six diameters long. Healso shows the relative 
penetrations of projectiles 3} diameters long, in which the hole is fairly punched 
45° by the flat-headed shell, whilst the ogival-pointed shot of similar dimensions has 
failed to perforate at the same angle. We have thus certain hard facts on one side, 
and I should feel obliged to Captain Orde Browne if he could refer me to the 
hard facts, the experimental data, conducted by the Government which support 
the conclusion arrived at on their side, that pointed shot perforate at the largest 
angles. 

Again, perforation is seriously affected by the more or less complete consumption 
of the charge. Everybody knows that when a gun is repeatedly fired on the same 
day it becomes heated, and recoils more violently. That increased recoil tells of 
powder being consumed which was before thrown out of the gun uncons wre Now, 
an increased consumption of powder is virtually an enlarged ¢ ha urge, and the increase d 
recoil indicates an increase also of the velocity of the shot, 7.e., supposing that the 
shot is free to escape, and does not wriggle and bee » obstructed in the bore by 
vicious rifling. So well is this increased effect on t gun understood, that not one 
of our heavier guns have been subjected to repeated discharges on the same day. 
Our 18-ton, 25-ton, and 35-ton guns have never been so tested, lest they shouid 
be destroyed by their own wriggling projectiles during their more violent ejection 
from the bore. But this increase of reco Li in the gun, and increase of velocity in the 
shot, implies increase of penetration : gun warms. ‘This will suffice to vitiate 
those refinements of mathematical calc i alluded to in the formation of this 
table. 

Again, it is well known that the endurance of guns is seriou sly affected by frosty 
weather, giving brittleness to the material of which they are constructed. Miglhit 
not the influence of differences of temperature upon armour stating affect also the 
perforation ? 

2nd. As tothe ships. The strength of any structure is measured by its weakest 
not by its strongest portion. To tabulate the strongest portion of iron-zlad ships, in 
the form given in the large table is, therefore, most misleading. And I would venture 
to add that it is a mistake to insert English ships in such a table at all. The British 
artillerists do not want to punch British ships, but foreign vessels. Let, then, foreign 
ships be substituted throughout for British vessels, if the table is to be practically 
useful. But what the British artillerist wants to know is not so much the thickness 
of the plating on foreign ships, 1s how it is distributed ?—where are the vulnerable 
parts. Half-a-dozen diagrams hung in every ship’s battery, and in every coast 
battery, would show near enough for the practical purposes of war where the armour 
is borne in half-a-dozen classes of fi n s} if s. And if the masts wer own 
in the diagrams even a soldier mi; 
belonge d, and where, with reference sto the mast s, he ought to aim so as to hit the 
“soft” places. Such diagrams would be most invaluable to artillerists, and such 
ible than one-half o what is taught on 

































determine to which class the appro hine ‘ship 





information would be ten times more va 


u 
board the “ Excellent” at this moment. For he would thus learn that it mattered 
not what gun he had in charge, but that even the srtsjetiiies from field guns could 
sink certain ironclads, if they struck certain portions, and could set fire to others if 
they struck other portions. They would also learn that the maximum thickness of 
armour given in Captain Orde Browne’s table does not extend over all of even the 
protected portions, but is limited to a very small area. The gunner would thus learn 
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what strong portion should be avoided if the ship presented herself at a bad pene- 
trating angle; if the object was too distant for perforation, or if the gun was unequal 
tosuch heavy work. Possessed of such information no gummer need despair, what- 
ever his weapon, of injuring, if no I ially clad adversary. 

Again, the armour belts round ] tting narrower and narrower, 
kness. In this respect the destructibility of a ship is, 

I iptai Orde Browne estimates to be her 
invulnerability. For example, some ships carry their armour belts but four feet 
below and two feet above their water-lines. Now, in fine weather, with the ordinary 
ocean swell, the fore part of the ship commonly rises out of water at each pitch and 
roll more than double four feet, and “ sends” below the water more than double two 
feet. Let the artillerymen plant a small shot immediately above or below the 
armour belt, near the bow, and the boasted invulnerability comes to nothing, or, 
rather, helps to carry the ship to the bottom. 

Again, should foreigners copy our ‘‘ Devastation” turret ships, the exact study of 
the position of the armour plating will become still more essential to the artillerist. 
Such a ship coming near the forts on Staddon Heights or Maker Heights, at Ply- 
mouth, would be easily destroyed by plunging fire, if our artillerymen know anything 
about armour, and should she be encountered by a badly armed British ship, our 
seamen gunners ought to know the utter waste of strength involved in hitting at 
certain parts, and the ease with which intelligence and skill could plant projectiles 
from the smaller guns iuto the vulnerabie portions, For example, a small shell 
grazing the top of the turret on the lower or lee side, would enter the turret, destroy 
the gun-carriages, and render the vessel, as to artillery, helpless. If, thus disarmed, 
the turret ship attempted to ram and failed, the British seamen who failed to sink 
her with a plunging fire skilfully directed would pass down in history as examples of 
imperfect gunnery training. 

invaluable, then, as Captain Orde Browne’s table is to students in deciding the 
relative values of various guns, and of the least vulnerable portions of various 
armoured ships, it would be most misleading to the practical artillerist who relied 
upon it in directing the five of guns, whether we consider the absolute powers of their 
projectiles or the destructibility of the ironclad ships referred to. 

Lord Lavpgerpate: I think we are much indebted to Captain Browne for the 
interesting and instructive paper he has read, and in which he has set forth in a 
tabulated form the penetration of armour plates by the various guns now in use in 
the service, by shot fired at right angles direct, and although the diagram does not 
give the penetration at various angles, still it will be a very useful table ; there is no 
doubt that it is a most important point to ascertain the effect of shot fired at con- 
siderable angles, as in naval actions ships will endeavour as much as possible to 
avoid exposing their direct broadside to the enemy. .« 

The subject of penetration of armour plates has generally been discussed as simply 
a matter between the guns and plates, but this appears to me to be a mistake ; the 
gun is certainly the main instrument, but much depends upon the form and temper 
of the shot, and the nature of the powder used. I believe I was one of the first to 
carry out the experiments at Portsmouth against iron plates; we began by firing 
common round shot, and found they always broke up and would not penetrate the 
4-inch plates. Wrought-iron shot were then tried, but they would not penetrate, 
but flattened against the plates. Elongated pointed shot were then fired from the 
rifled guns, but they also failed to penetrate the 6-inch plates, the points generally 
giving way, and it was not until Major Palliser came to our assistance with his 
ed chilled shot that we succeeded, but even then shot when fired from the 
18- and 25-ton guns seldom penetrated the 12- and 15-inch plates, owing, in my 
opinion, to the shot always breaking up, for after penetrating 9 or 11 inches the 
points were found sticking in the plate quite uninjured, but the other part of the 
shot was reduced to powder; my belief is that those shot would have gone through 
the plates if they had not broken up. I have lately been informed that the shot are 
now so cast that only the points are chilled, and the rear is so tempered that they 
do not break up. Again, much depends upon the nature of the powder used for the 
large rifled guns ; the common L.G. will not give the velocity that pebble powder 
will give. 

With regard to the penetration of shot when fired at various angles against iron 
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plates, it is yet a disputed point whether flat-headed or pointed shot are the most, 
efficient. Many advocate the flat-headed shot, amongst others Sir J. Whitworth, 
and I believe the French and most foreign nations use the flat-headed shot, but they 
also have pointed shot for direct fire; there is no doubt that the flat-headed are the 
most efficient when fired through water, the only objection that I know is that when 
fired under ordinary circumstances, they are not so true at long ranges as the pointed 
shot. 

Captain OrDE Browne: I think Captain Dawson’s first observation referred to 
the plan of the diagram. Captain Dawson observes that a vessel’s armour would 
never be struck exactly at right angies, and frequently at an angle of incidence so 
oblique that the calculations shown on the table could not hold good. This objection 
is valid, nevertheless I would point out that the relation between the force to punch 
a plate direct, and that required to do so at an angle, appears to be a simple one.* 
Any attempt; o show the force required by each class of armour at many angles 
would enormously complicate the diagram. It appears to me preferable to have it 
in its simple form, which gives a good basis to which any rule of thumb may be 
applied, according to judgment.t 

Captain Dawson next raised the question of the relative powers of flat-headed and 
ogival-headed projectiles striking armour at an angle. It would be easy to discuss 
this question theoretically at great length. As, however, it hardly comes within the 
range of the subjects touched on by the paper, it would be better not to do so. 
Captain Dawson, however, asks for the results of the experiments on which ogiva!- 
headed shot have been preferred for angle firing. It is difficult to give these, 
because although a great deal of firing at angles has taken place with each kind by 
itself, I believe no actual public competitive trial has ever been made. The paper 
of Sir J. Whitworth, quoted by Captain Dawson, is an account of a private trial 
made by him of his own projectiles, so that if would not be fair to put it on the 
ground of an experiment conducted at Shoeburyness.{ I believe I am correct. in 
saying that Major Palliser long since invited Sir J. Whitworth to a public, competi- 
tive trial of the powers of their respective projectiles when fired at armour at angles. 

In the last competitive direct firig, Sir J. Whitworth employed a projectile with 
an ogival head, as weil asa flat-headed one. I believe the ogival one obtained the 
greatest penetration he has ever achieved. As concerns the diagram, the supposition 
that the penetrating powers of shot vary ‘as the number of foot tons per inch circum- 
ference, would be more truly correct in the case of a flat-headed projectile than an 
ogival one, for a flat-headed bolt must be supposed to act very much like a punch, 
and to cause the plate to give way by cutting a dise out of it, in doing which the 
shot has actually to shear the plate along the line in contact with the circumference 
of its head; the action of an ogival head is diiferent (vide a paper written by Lieu- 
tenant English, R.E.), and the law assumed less correct. 

Captain Dawson’s suggestion of a diagram showing the weak parts of foreign 
armour-clads is a valuable one, and might well be carried out ; some difficulty may 
be anticipated in obtaining all the information concerning vessels like the French and 
American, which are built abroad, but such a table is exactly the kind of thing that 
I believe is needed for the service.§ 





* It has been said that the nenetrating force required varies inversely with the 
size of the angle of incidence. Sometimes this nearly agrees with the results of 
experiment; for example, in December, 1866 a “ Warrior” target at 60 required 
65°0 foot tons to pierce it—65 x S in 60 = 56, which is very nearly the force 
required at that time to pierce the “ Warrior ” direct. 

+ A vessel may generally be struck at one point at a normal to her side if desired, 
as instanced in the supposed case of the “ Favourite” and “ Naughty Child.” 

+t On Oct. 8th (since the reading of this paper), Sir J. Whitworth tried his 
new 9-pounder breech-loader publicly at Southport, with which gun he drove a flat- 
headed projectile through a 3 inch plate, at an angle of 45°. 

§ The objection against furnishing the lines of our own ships on the diagram 
belonging to this paper, is met by the reflection that it is as important that our 
vessels should know where they are liable to be pierced as where they can pierce 
others. Again, to make sure of piercing a ship’s side, we must know her maximum 
thickness, a weak place must at best be an uncertainty. 
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LECTURE. 


Friday, 14th June, 1872. 


Vicre-Apmrran OMMANNEY, C.B., F.R.S., in the Chair. 


PRACTICAL NAUTICAL SURVEYING. 
By Staff-Commander Tuomas A. Hutt, R.N., 
Hydrographical Department, Admiralty. 


Tite object of this paper is to enable an Officer possessing the ordinary 
knowledge of his duties as a sailor and navigator, aided by the usual 
instruments found on board every man-of-war, to construct a plan of a 
bay or harbour, detect errors in the chart of a picce of coast line, or 
frame a report on a newly discovered island, rock, or shoal. Such con- 
tributions to knowledge, although standing only in the relation of 
sketches when compared with finished surveys, still may, in the absence 
of better information, be of great assistance to his fellow seamen, and 
qualify him for employment in a branch of the service which has been 
second to none in placing and maintaining the British Navy in its 
prominent position among the forces of civilization. 

An Officer having passed his examinations for a Lieutenant may feel a 
desire to retain the knowledge he must have acquired in navigation, and 
may wish to gain some experience in nautical surveying. The first step 
to insure real success and self-reliance in the art, is to do what I am 
quite content to term educating himself down to it, by mastering such 
simplicities as every day arithmetic, since readiness in the first four rules, 
proportion, vulgar fractions, and decimals are of the greatest use to the 
practical nautical surveyor, and are in fact necessary to enable him to 
use logarithmic tables. Euclid’s first four books, with a part of the sixth, 
algebra, as far as simple equations, are also required to enable him to use 





practical trigonometry. ‘These studies may be lightened by practical 
geometry, as treated by Raper in pages 21 to 32 of his “ Practice of 
Navigation,” ther by gaining facility in handling those powerful instru- 
ments the scale and compasses. In working problems for practice in 
plane trigonometry, every triangle should be projected, and the problem 
solved by construction as well as calculation. 

The ordinary problems of navigation thus handled clevate themselves 
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into nautical surveying. Take for instance a common day’s work, 

which (see Diagram 1) a vessel conte nding with adverse winds “we 
made six tac vii “Orr tfor vari and deviation give the fol- 
lowine true : ) 1. | : 10m, W by 8 
11 m,8.E. 24m, E.S,E. 10m, and S.W. by W. 24m. Draw tl 
line AD, and lay off siti ! 
from south towards is thei awit, and i 

16 m, the fir: istance. At a, from aA, an anele of 50° 37' is id off 
towards the east, « equi ul to 44 ay s, or the angle between BNE. and 
S.E . by E.E., und al made equa Lto 10m: a an angle of 39° 22) is 


1e HK ridian 


_ id O ia equal to 3s points, or angle betw 
. by S., a be ma a to 1] } 
pl Bi are laid off til] 

right angles to AD. 
Supp sing, as is offen the case, no current has been experienced, a 
neulation has m thrown over the water, the triangles being 
igled: or the courses and distances represent the true bearings 


the point 


and distances taken and calculated from time to time in an ordinary 

Ivey. table the iriangles are worked out, 

Nee re es ee ae 

and th sition » four rigonometrically ; this is checked by 
f ° . . . , . bs 

m with the position obtain d at C, by astronomical observa- 

departure can be turned into diff. ,, and t sheet 

¥ ecome 


ithout knowing they 


essary Geometry.—When in sight of land a common method of 

ip or boat is b erased 1¢ two objecis that are in transit, é.e., 

a4 in the same lin as he ship or boat, and taking an angle 

tween them and some known object to the right or left, taking 

care that the angle measured is not less than 25°. line is then ruled 

} it, and from this 
“ee L: 


] in “a ansit, any point is take 


through the objec 


S 
the angle chawrvod i nof the thi ject 3 
line, ruled —— that A p ‘allel to the line forming the angle, 
will intersect tbe line ay ) the objects in transit on the 


position of em 

Thus in Diagram 2,two points, D and L, whose positions are known, 
are observed to be in transit from astation P,and an angle LPS of 51° 
is measured between them anda third known point; t Lip, Dand L 
a line Dp is drawn, and at any point p in th line, an angle Dps, 
equal to 51°, is laid off towards §, and a line ps drawn; ‘We through 
Saline SP is drawn paralle sp, cutting DLp i , the position 
required. 

Diagrams Nos. 2, 3, and 4 ilh te certai uestions in nautical 
surveying on which some time may be most jitably spent, as they 
the means whereby positions may xed, and are, therefore, 


represent 
atest use to both navigator and surveyor, especially in the 


i 
ot 
determination of positions afloat. 

These questions are solved by means of the 20th, and the 21st, or 


22nd propositions of the IIT, and the 5th of the IV books of Eue slid. 
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The 20th proves that the angle at the centre of a circle is double of the 
angle at the circumference upon the same base, that is, upon the same part 
of the eirewiiference. 

" ‘The 21st proves that the angles in the same segment of a circle are 
equal to one another. 

The 22nd proves that the 0) 
inscribed in a circle are together equal to two right angle s, and 

The 5th of the IV shows how to describe a circle about a given 
triangle. 


opposite angl ; of any quadrilat ral jiqure 


Sailing along a coast three objects are observed—the tall chimney of 
a factory (C), a lighthouse (Li), and the spire of a church (8), (see 
Diagram 2); the bearings and distances between these objects can be 
obtained from the chart. It is required to fix the position of the ship 
by angles measured from her between the points C and L, and also 
between L and S, the former being 15°, the latter 51°, the assistance of 
station pointer or tracing paper not being available. 
Projecting by Cirele and L ne 0} 3 Div 





S, and at C, on 
the opposite side of CS to that on which the ohies is situated, make the 
angle SCD equal to 51°, or the angle subtended at the ship by the line 
SL. Similarly at S make the angle CSD equal to 15°, or the angle 
subtended at the ship by the line CL. The intersection of these lines 
gives a point D. About the triangle SDC describe the circle SDCP, 
and through L draw the line DLP, cutting the circle SDCP in P. 

The point P will be the position required. 

Join PC, PS; then DPC and DSC, being angles in the same see- 
ment, DSPC are equal; DSC was constructed equal to 15°, therefore 
C Ph, the angle mneeen the chimney and the hein must equal 
15°. For similar reasons _— and DCS, being angles in the same 
segment, DCPS are also equal, and LPS the angle between the light- 
house and the church spire, must equal 51°, and thus the position 
required has been found. 








Projecting by Cireles—In the 3rd Diagram as one of the angles 
exceeds 90° another method must be followed. The angles measured in 
this case are 75° between C and L, and 118° between L and S. 

Krom land C on the same side of the line LC as that on which the ship 
lies, lay off the angles CLw and LCz, each equal to 15°, the complement 
of the angle subtended by CL; the intersection of these lines gives a 
point #, then with « as a centre and Lh as radius describe the circle 
LPBC. 


Subtract 90° from 118°, the angle subtended by SL, and from S 





and L, on the — » side of the line SL to that on which the ship is 
situated lay off the angles LSy and SLy, each equal to the 28° thus 
obtained; the takecclion of these lines gives a point ¥; then with 


as a centre and yl as radius describe a circle LPSD, cutting the 
circle LPBC in P. 

The point P will be the position required. 

Join PC, PL, and PS, then because y is the centre of the circle 
SDLP, the angle Syl at the centre standing on the same part of the 
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circumference SDL as LPS is therefore double of LPS. Now Sy, or 
the angle at y towards D, equals 236°, the angle at y inside the tri- 
angle SyL having been made equal to 124°, therefore the angle LPS 


equals 23£° cr 118°, the angle reauired; and because @ is the centre of 


the circle LPBC, the angle LeC at the centre standing on the same 
part of the cireumference LC as LPC is therefore double of LPC; now 
LvC by construction equals 150°, therefore LPC equals +82" or 75’, the 
angle required. 

A third circle may be drawn through C and §, its centre being on 
the opposite side of the line CS to that of the station L, having an 
angle at the circumference equal to 167°, or 360° — (118° + 75°); this 
circle, by cutting either of the others more directly, determines the 
point P with greater exactness. 

In working for practice the above examples should be solved by 
calculation as well as construction. 


The position of a ship may always be found by the method shown in 
Diagram 5, or by the intersection of the circles, but im many cases 
with one large angle (but less than 90°), and a smallanegle, or with two 
small angles; the method shown in Diagram 2, however, will be found 
more convenient. 

Care must be taken that the objects used in fixing a position are 
situated in such a manner that the centres of the circles used in the 3rd 
Diagram to find the point P are sufficiently remote, as otherwise the 
circumferences will so nearly coincide as to render it difficult accu- 


rately to determine the points of intersection; or that in the 2nd 
| 


Jiagram, Dand L are sufficiently remote to ensure the true direction of 


the line DLP being accurately riled, as if these points fall too near to 
each other, a small error in the observed angles will cause a large dil: 
ference in the position of P; and if the point P cannot readily be found 
by projection, be sure that no station-pointer or tracing-paper can more 
easily discover it, and an inexperienced surveyor may bring on board 





a chart on which the positions of shoals may be erroneously placed, 
owing to his trusting to three points so situated as to fully mislead 
him. 

On the Cirele.--The 4th Diagram may serve to illustrate the difficul- 


ties alludea to. It is an instance of a position in which the inex- 
perienced occasionally find themselves known technically as ‘on the 
‘ircle.”’ 

This occurs when the positions of the observer and of the objects 
observed, lie actually or very nearly on the circumference of one and 
the same circle. In the 4th Diagram for instance, the circle passing 
through C, L, and §, passes also through P, the observer’s position ; 
the angles being 15° and 57°. The small angle LSC is therefore equal 
ingle in the seement CPSL. In like 





not only to , but, to any : 
manner, the e angle LCS is equal not only to LPS, bunt to 
1y angele in the segment LCPS Laying off the angles on the 


opposite side of the line CS, as in the second diagram, to find point 
D, the triangle thus projected niust coincide with the already known 
triangle SLC, and point D coinciding with point L, no line of direction 
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DLP can be drawn. If the method of the intersecting circles in the 
3rd Diagram is used, the centres « and y must also coincide, 
because the objects and the position of the observer all lie on the cir- 
cumference of the same circle. 

Round the segment CPS, endless time may be wasted with station 
pointer or tracing paper in a fruitless endeavour to find the position of 
P, because, as shown above, CL and LS must subtend angles of 15 
and 57° respectively, to any point taken in the segment CPS. 

No other object being in sight, the only friend is the mariner’s com- 
pass, as a bearing taken of one of the points, as of C, N.E., by E., can 
alone fix the position of the wandering angles.* 

In the selection, therefore, of three points to fix a position by, the 
middle object should, if possible, be the nearest to the observer, or the 
three objects should be in or near the same straight line, or the 
observer’s position should be within the triangle formed by the three 
points. But in all cases of doubtful or badly placed points, a third 
angle, if it can be obtained, or a simple compass bearing of one of the 
objects, should always be taken. 

The 4th Diagram will also show the advantage of using what may 
be termed a danger angle. Thus, if a rock, the ‘‘ Torpedo,” is known 
to lie off a coast that has been fairly surveyed, and of which the 
points can be recesnised with certainty, then by taking care on passing 
the neighbourhood not to increase the angle subtended by too well- 
defined- points as C and 8 beyond a certain number of degrees, in this 
case 72°, it will be impossible to approach the shoal. An angle of this 
sort measured between the Carnero and Frayle towers would have 
prevented the “ Agincourt” touching the Pearl rock; and had the 
** Lord Clyde” been kept with Pantellaria subtending four to five points, 
instead of being allowed to close the island until it subtended eleven 
points, her narrow escape from shipwreck would have been avoided. 


Practice on Board Ship.—When making a passage, let every oppor- 
tunity be .taken of observing for time, latitude, and variation. In 
arriving at the results, avoid applying to the Navigating Officer for 
such matters as the course and distance between sights and noon, but 
obtain the required data from the deck log-book, and compare the 
position thus found, with that entered in the log-book. By night the 
stars should be studied, the names and positions of the principal 
learnt, and on moonlight nights latitudes from altitudes of stars north 
and south of the Zenith obtained, with frequent observations in the 
northern hemisphere of the Pole star. 

Time should be found by observing stars just before sunrise or after 
sunset. 

Lunars taken both east and west of the moon, form capital practice 
in taking angles and using the sextant in awkward positions. The 
working out of all the above observations affords excellent practice in 
figures. The dead reckoning should be carefully worked, and daily 


* Where a couple of angles are taken to fix a ship running along a coast, or in a 
harbour, a compass bearing should always be observed at the same time 
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current found by comparison of the position obtained from dead 
reckoning, with that determined by observation. 

A track chart of the voyage is another useful piece of practice. I, 
don’t mean a chart copied from that in use, but one constructed for the 
purpose from the table of meridional parts, merely fixing upon it the 
land that has been seen during the voyage. 

On leaving the land be carefui to fix the ship and obtain a departure 
from which to begin the dead reckoning, and on making the land take 
the first opportunity of fixing the ship’s position, thus obtaining an 
idea of the correctness of the landfall. 

All the above work should be carefully entered in a sight-book and 
work-book, every day’s doings in both books being fairly headed by the 
day of the week, month, and year. Many valuable observations have 
been lost through omitting to note date and place. 

The results, viz.: course and distance run, latitude and longitude by 
dead reckoning, latitude and longitude by observation, bearing and 
distance of the nearest land, current experienced, should be fairly 
written out at the foot of each day’s work. 

A table of the errors and rates of the chronometers, and a deviation 
table should also hold places in the work-book. 

It may be remarked that this is navigation and not surveying. The 
answer to such a remark is, that practical nautical surveying is the 
essence of practical navigation, and a constant attention and practice of 
the latter is a sure method of acquiring a true knowledge of the former. 


Seamanship.—In the studies above mentioned the duties of the 
sailor are by no means to be neglected, and every opportunity should 
be taken of handling the ship, and observing how she may be conducted 
in or out of port. No man can expect to attain a trusted position as a 
nautical surveyor who is not a good sailor, or, to speak more exactly, 
pilot, knowing the requirements of a ship, and the room she wants to 
wear, stay, and anchor in. The first lessons of this art are to be learnt 
in boats—I don’t mean mere boat sailing, racing, &c.—but the hand- 
ling of boats under oars and sail, in fair weather and foul, allowing 
for the velocity of running water, picking up the ship under weigh, 
using the anchor, landing in a swell on a rocky, and beaching the boat 
on a sandy coast. No opportunity should be lost of acquiring this 
knowledge of boats. 


The Sextant.—I have alluded to the power of the compasses and 
scale when working on paper, the instruments corresponding to these 
when working on the land or on the water are the sextant and lead- 
line. Thesextant now common, but no less invaluable (whose inventor 
may be looked upon as one of the greatest benefactors to his race), is 
to the nautical surveyor what the mariner’s compass and anchor are 
to the navigator and sailor. 

It becomes necessary to speak thus of the sextant, because inex- 
perienced men are inclined to look on the theodolite as the nautical 
surveyor’s principal tool. The theodolite can only be used on shore, 
but the sextant can be used either on shore or afloat. 
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The nautical surveyor should therefore lose no opportunity of making 
himself thoroughly conversant with this useful instrument, understé ind- 
ing all its adjustments, peculiarities, causes of error; the size of angles 
to be safely measured with it, and the means of re-quicksilvering its 
yeflectors.* Wit! » assistance of the sextant, the lost end of the 
Atlantic cable was found, and without it no ocean can be properly 
sounded or telegraph cable fairly laid 

When in port, lying at anchor, a si mple exercise in using the sextant 
is to take a round of angles, consisting of six or more, between dis- 
tinetly seen objects lying nearly in the same horizontal plane, and see 
how near in addition they may be brought to 360°. Handle the sextant 
both ways, inverted as well as direct ; many objects from being indis- 
tinct cannot be reflected from right to left, and the left hand object 
that can be reflected, must in such case be used. This is often the case 
in actual practice. 

Kvery opportunity should be taken of fixing the ship on the chart 
by bearing and angle. Taking it for granted that the harbour in which 
the vessel is anchored is well surveyed, it is good practice to take angles 
to the citi rent points, peaks, and islets, and laying the same off from 
the ship’s posi ition, to see if they agree with those on the chart. True 
beari ines of objects, both right and left of the sun, should be frequently 
observed for practice, taking care that the angle measured between the 
sun and tiie object, is always double the altitude of the sun. 

If angles are taken between two objects close to each other, care 
should be taken that they “2 on the same level, or that the ‘tuple 
measured is nearly horizontal; with large angles, it is of little conse- 
quence that the objects used are not on the same level, as the error 
caused by obliquity is in these cases small. 














The Arc of Hvcess.—It is good practice to measure small angles off 
as well as onthe arc; the arc of excess in most sextantsis 5°. Observed 
masthead angles will generally be less than 5°, ype angles of elevation 
taken to peaks on making the land will always be lessthan 5°. Takin 
the angles off and on the are, adding them together, and dividing by 2, 
gives an angle free of index error. At sea, measuring the sun’s semi- 
diameter, and comparing that obtained with that given in the Nautical 
Almanae, renders the observer dexterous in observing small angles 
with the sextant. If the object is clear and well defined, the inverting 
tube will be found of great assistance. 

Lose no opportunity of volunteering to lay out targets by the mast- 
head angle, taking the angle both off and on the are of the sextant, that 
being one of the methods used in nautical surveying for determining 
an approximate base. When the target is moored, if time permits, get 
a round of angles from it; these plotted on the plan of the harbour will 
afford an opportunity of testing the accuracy of the base obtained from 
the mast head angle, taking care to fix the ship’s position for the way 
in which she may be swung, cither on leaving or returning on board. 
The distance of the target may also be checked by using the length of 
the ship, or a line drawn from her knight-heads to her taffrail as a base 





* Sce Sir E. Belcher’s treatise on Nautical Surveying, page 10. 
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line. The great length of the modern ironclads presents the advantage 
of a large base in this direction. Two points, one at each end of the ship 
are taken as far apart as possible, from which two observers can easily 
see each other; these points should be carefully marked, and the dis- 
tance between them known and note: for reference. Aneles betwee 
moderately distant objects and observers standing at these points, can 
be taken simultaneously from cach end of this base, and from these, the 
required distance may be obtained. This subject of ‘‘ Base by ship,” 
with useful tables, has been fully treated of by Admiral Ryder in his 
book, ‘* On Ascertaining Distances from Ships at Sea,’”’ a useful little 
work for the practical nautical surveyor, and which is supplied to every 
ship. - 





Practice of Sounding in Boats. 
may be also sounded, the lead line being measured on leaving and 
returning to the ship. The time must in this case be noted, so that 
the soundings may be reduced to low-water spring-tides, as those on 
the chart are all given for that state of the tide. ‘T’o ensure the line 
thus sounded being a straight line, the ship should either be kept in 
transit with some object beyond her, or two points that are in trunsit 
in the direction towards which the target is to be laid, s 
selected before leaving the ship. The soundings obtained, compared with 
those marked on the chart, will give evidence of the correctness of the 
work. 

This performance will also show that some little practice and method 
is required on the part of the man heaving the lead from the boat, 
and also on the part of the Officer, to determine, first when an ‘ up and 
down” cast can be obtained+without lying on the oars, and secondly, 


) 
1 
} 


iouid be 


when it may be necessary to stop the boat altogether. In the boat, ; 





in the ship, the end of the lead-line should always be secured betore 


that ‘“‘a boat’s lead” is 


beginning to sound, and care should be taken 
taken from the ship for this work, with the necessary tallow for 
arming, as the nature of the bottom should always be noted. 

Measuring Distances by Sound.—The morning and evening gun fired 
at most ports will afford an opportunity of practising measuring base 
by sound. The ship being fixed, her distance may be measured on the 
chart from the fort where the gun is fired, and compared with the 
result obtained by noting the interval of time between the flash and 
report of the gun. (See page 729.) 


The Standard Compass. No opportunity should be lost of being 
present when the ship is being swung for local deviation. The practical 





rules for ascerta‘ning and applying the deviations of the compass 





caused by the iron in a ship should be enrefully studicd, the Officer 
thereby quiring a thorough knowledge of the use of that heart of a 
ship, her standard compass. This instrument is of the greatest assistance 





in examining a portion of a coast, making a rough sketch of a bay or 
harbour, or sounding round islands and shoals that may require 
examination in the course of a voyage. 


The lines pulled in laying out the target 
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Artificial Hovizon.—In using the artificial horizon care must be taken 
in pouring out the quicksilver. Sir Ndward Belcher, at page 8 of his 
“Nautical Surveying,” gives the following useful hints :—‘ Place the 
“finger over the orifice of the bottle, and give it a shake in an 
inverted position, holding it over the trough previously cleaned. 
Ease the finger, and allow the mercury to flow gently, keeping the 
bottle inverted, and taking care to stop the opening of the bottle 
“before the last portion with the dross flows. This will produce a 
“ clear brilliant surface.” 

In pointing the horizon towards the sun, see that the shadow is 
thrown directly behind it, and not on either side. ‘The spot chosen 
for making these observations should be sheltered from the wind, and, 
to be free from vibration, removed from traffic. The roof of the 
artificial horizon should be so placed that tue same part is always 
towards the observer. A mark may be made on the glass or on the 
frame work to insure this precaution being carried out. 


“ce 


sc 


Observations at Night.—Obtaining latitudes at night with the artificial 
horizon requires some practice; see that it is placed in the true meri- 
dian before the observations are commenced. A handy man should 
be trained to hold the dark lanthorn, by which the observations must 
be first noted by the watch, and then read from the sextant, in such 
a manner that, while the assistant who is taking time can see the watch, 
no light is thrown in the direction of the artificial horizon. On the 
time being secured, the light is taken to the observer with the sextant. 
Practice is required both in holding the lanthorn and in reading off. 


, 
d Istronoimn ical Obse rvatiois. 





Every opportunity should be taken to 
practise the rating of chronometers by equal altitudes, failing that, by 
‘im. or p.m. sights, taking care to work a.m. with a.m. and p.m. with 
p.m. In making these observations, the eye-piece of the inverting 
tube should, if possible, be used instead of the shades of the sextant ; 
if shades are used, endeavour always to use the same. The meridian 
altitude of the sun should be taken with the eye-piece, as the lati- 
tude obtained from it can then be meaned more satisfactorily with 
those determined by the stars. 

To obtain latitudes from sun and stars, cireum-meridional altitudes 
are generally used, taken from 20 minutes before, to 15 minutes after, 
the meridian passage, working them out by the method given in 
Inman’s Tables, Introduction, page IX. The approximate mean times 
of the meridian passages of sun or star should be calculated from the 
‘“* Nautical Almanac,’ the eryor on mean time of the watch in use 
should then be applied to them; these times of the meridian passage 
of sun or star, as shown by the watch in use, should be entered in the 
sight book as a guide to the observer. When at sea, stars of the 
first magnitude are generally taken; but on shore those of the second 
magnitude may be advantageously used. The study of the position of 
the stars at sea, before advocated, will now be found of the greatest 
‘assistance. 


In the northern hemisphere, several sets of observations of the Pole- 
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Star may be taken to work against latitudes from meridian altitudes 
of stars south of the zenith. In the southern hemisphere, stars both 
north and south of the zenith must be taken, and the latitude deter- 
mined from their mean result. 

The watch used on these occasions should for the day be carried in 
a box, and not kept in the pocket, care being taken to compare it with 
the standard chronometer on leaving and returning to the ship both in 
the forenoon and afternoon. 


Drawing is a useful accomplishment to a surveyor, but the mistake 
must not be made that a draughtsman is a surveyor. Sir Edward 
Belcher has remarked that “ any draughtsman can make a neat showy 
“ plan, but it is useless if it cannot stand the seaman’s test.” If the 
Officer has a natural talent for drawing, let him by all means en- 
courage it, copying plans of ports from published surveys, and practising 
the signs and abbreviations adopted in the Admiralty charts and used 
by the Admiralty dranghtsmen, in all cases confining his abilities to 
the bare facts before him. Few mistakes are more mischievous in a 
survey than those committed by the accomplished draughtsman who 
allows his fertile fingers to wander from his facts, and to produce a 
pretty plan instead of a trustworthy survey. 

Sketches of headlands should be made on leaving and making the 
land, taking care that magnetic bearings of well-defined peaks and 
points are always obtained and inserted on the sketch. Sketches of 
leading and clearing marks are also most valuable, the magnetic bear- 
ings being written against them. In harbour, panoramas from the 
ship should be drawn, the surveyor confining the work to the land 
only, and avoiding sketches of boats, or shipping, remembering that the 
object in view is not a picture, but a ground plan or survey of the port. 

When sailing along a coast, it is good practice to observe how the 
points, peaks, and prominent features of the land change their aspect 
with a change of bearing. To know a place as the same when the 
bearing has changed some eight points, is a difficult matter to beginners, 
but is of great value in nautical surveying. This knowledge may be 
acquired by vigilantly watching the prominent points and observing 
the gradual change. Although mistakes will frequently be made, and 
the most promising points turn out failures, becoming lost and un- 
distinguishable, yet those that are recognised will fully repay the 
trouble bestowed upon them. 


Equipment of Boat.—It is supposed that a boat has been granted for 
the purpose. Care should be taken in her equipment. Dockyard rigs 
are the best, and all fancy rigs should be avoided. A spare hand should 
be asked for when sounding is to be undertaken. The following list of 
gear will be found useful :— 


Two leads and lines, the latter marked to feet as far as 5 fathoms, 
one line being 40 fathoms long; the leads, one to weigh 14 Ibs., 
and the other 7 lbs.; a spare lead of 7 lbs. 

Anchor, with cable of 30 fathoms, 
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Yoke lines sufficiently long to allow of the boat being steered by the 
feet. 

Bag of lime, whitewash-brush, bucket, and bailer. Slow-match. 
Matches. Strand of junk for stops. Old canvas or old black 
bags to make marks on the shore. ‘Tallow for arming. 

Two slung 56 lbs. pigs of ballast for mooring-buoy. An axe and 
crowbar. 

Boat’s compass, pocket compass, sextant; patent log fitted, so that 
the box part may be lashed on to the gunwale of the boat, a longer 
fly line being required; note book, sketch book, drawing instru- 
ments, small board, tracing paper, penknife, india-rubber, haver- 
sack, telescope or binoculars, watch, pocket sextant, slings for 
sextant box, and a station-pointer if it can be obtained. 

Two barécas, one with water and one fitted as a buoy. 


Practical Hints.—As there is generally a little climbing to be done in 
nautical surveying, and as there may be difficulties in landing, it is 
advisable to have the sextant case, glass, &c., fitted with slings to put 
over the shoulder, the note book, &c., should be kept in a haversack to 
be carried by the Officer. This ensures the hands being free in climbing, 
landing, and embarking. If instruments are being carried in the boat, 
they should be placed on the gratings at the bottom of the boat, and 
not on the thwarts, thereby avoiding the risk of injury from falling. 
Cushions and all dandy gear should be left on board the ship, as they 
will only be found in the way. The men should be in clean working 
dress, with blanket frocks in the tropics, and trained to be handy in 
taking off their shoes, not to be afraid of wetting their feet if necessary 
in landing or embarking, the Officer setting the example, being as 
ready to risk his comfort in surveying as he would be in shooting. 
Gun, powder, and shot had better be left on board the ship, the gun 
complaint being very dangerous to the real success of the nautical 
surveyor. 

The Boat’s Crew.—It will be of great assistance to an Officer thus 
training for practical surveying, to study the men who compose his 
boat’s crew. 

Let him make himself acquainted with how far they can fairly pull 
in a day’s sounding, exercise them in lowering and hoisting the sail, 
tacking, and wearing, getting the mast up and down, as smartness in 
these matters will often give them a spell from the oars, and enable 
the Officer readily to find the position of a shoal cast, obtained in a 
line of soundings. 

Without descending to what is called philanthropy, courting popu- 
larity, interfering too much with their domestic arrangements, or in 
any way departing from the necessary discipline of the service, let him 
interest himself in their habits of comfortably getting their breakfast 
before leaving, and their supper on returning to the ship. As taking 
their dinners already cooked away in the boat greatly facilitates the 
work, let him at first see they get their gear into the boat for this 
purpose, so as not to find when three miles to leeward of the ship that 


the rum, biscuit, or water has been left behind, 
» 9 
es Ra 
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The boat’s crew will soon learn to look after these matters, and 
although it will always be the Officer’s especial business to see there 
is fresh water in the boat, the men themselves must be made to answer 
for such articles as rum or biscuit. In arranging the work for the day, 
if opportunity offers, and the nature of the coast permits, let him 
foresee where they may be landed darmg the dinner hour, as such a 
change forms a pleasant break, and taking a pot away, driftwood may 
be found, and the dinner warmed up. 

The coxswain will probably soon be able to assist the Officer in 
noting, one of the crew will quickly learn to watch the tide pole, 
others will pick up the method of measuring the base-line and prove 
sharp in pointing out transits that are coming on or stations that there 
may be a difficulty in discerning. 

Thus interest begets interest, and the Officer will soon find himself 
surrounded by hands and eyes ever ready to assist him. 

In Nautical surveying, as in all other arts, it is attention to small 
matters that mainly secures success. No work or duty should be 
despised because it is small or trivial. A glance at nature will show 
that nothing is beneath the notice of the Great Surveyor of the 
Universe, the microscope proving that the mechanism of the spider 
and the bee are as well ordered and as exquisitely finished, as the 
mechanism of man. 

Having thus shown some of the preparatory studies and exercises 
necessary to qualify an Officer to undertake a small survey, an attempt 
will iow be made at a plan. 


The Triangulation of Plymouth Sound.—Plymouth Sound has been 
selected as a model harbour on which the principles of triangulation 
aud sounding may be explained. The breakwater will be supposed to 
be a natural instead of an artificial creation and formed of sand instead 
of stone; its position, sandy beach, &c., causes the surveyor to use it as 
an ‘ Observatory island” where he can get his sights, put up his tide 
pole, and measure his base. The first day may be devoted in pulling 
or sailing if possible round the Sound, erecting stations on the pro- 
minent points, and acquiring a general knowledge of the locality that 
will be found very useful in the course of the work. 


Stations may be erected by whitewashing points of rocks, and building 
cairns of stones, which must be always whitewashed. Driftwood will 
often be found of which good marks may be made. An old hammock 
lashed at the head and foot to cross-pieces of wood and these lashed on 
to an upright about the length of a boat’s mast, the heel secured by a 
pile of stones or by driftwood, or an old bag stuffed with leaves and 
lashed to the pole, the whole being whitewashed on the sea face, form 
marks easily seen and recognized. Advantage should be taken of 
buildings erected in prominent positions which may be made stations 
of.* As arule, round buildings will show out better than square ones, 

* In the Syrian survey the Nebys or small Mahomedan tombs built on the hills 


and along the sea shore being generally dome-shaped and whitewashed, proved of the 
greatest service. 
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and in erecting stations, care should be taken not to place them in posi- 
tions where they are likely to be shaded from the sun. 

In carrying on the survey, work as much as possible with the sun at 
your back; thus, in the Sound, the angles should be obtained on the 
eastern shore in the forenoon and on the western in the afternoon. 

The result of the first day’s work has been to fix upon the following 
prominent points on which stations have been erected where the posi- 
tion is not sufficiently marked by natural or artificial means (see Ply- 
mouth Sound triangulated) :— 

The Mewstone, the Shagstone, the rifle-butt on Staddon Heielits, 
Mount Batten, Drake’s Island, the Hoe, Devil’s Point, Ravenness 
Point, Picklecomb Point, Maker Church, Cawsand, Penlee Point, Folly 
Hill, Rame Chapel. The Breakwater Lighthouse, will be named as the 
Observatory Station and the Beacon the east base; the supposed beach 
between these two stations on Observatory Island affording at low 
water an eligible fiat on which to measure the base. 

Surveying a port where the names are unknown, points, islands, 
bluffs, &e., taken as stations, should all be named, and the practice of 
lettering or numbering be avoided; naming each station after some 
incident connected with it or its character, as Cliff Station, Beach 
Station, Bay Island, Leading Hill, Bald Mound, or Dead-tree Dluff; 
this precaution will be found of great assistance to the memory im 
the course of the work. 

Observing the Augles.—Starting as early as possible from the ship for 
the Mewstone, so as to work on that side of the Sound in the forenoon, 
the soundings between the Hast base and the Shagstone give indications 
of shoal water in that channel. Arrived at the Mewstone and the 
summit gained, a true and magnetic bearing of some low but prominent 
station as the Observatory, is the first thing to be obtained. The rifle 
butt on Staddon Heights is then evidently the best object to reflect 
round and use as a zero or initial point of the angles to be measured, 
taking care not to reflect it to objects at the water-line that are within 
20°; such, for instance, as East base, as in that case the obliquity of 
the angle may introduce an error. 

Angles are then measured to Drake’s Island, Devil and Wilderness 
Points, which will make as entrances to Hamoaze. Ravenness Point, 
which will probably show out black against the trees behind it; Pickle- 
combe Point, distinguished by its fort; the Observatory Station; the 
Shagstone, Maker Church, Cawsand, Folly Hill, and Penlee Tower 
(which two last will be nearly in line), Penlee Point, and Rame 
Chapel: East base will then be reflected to the Observatory, thus 
completing the angles to stations from the Mewstone. 

Angles will next be taken between the Observatory and the tangents * 
under Staddon: thus Reny Point will be reflected to the Observatory, 
then each side of the island off it, then Staddon Point, which will be 
probably seen over Reny Point, the words “ seen over” being written 
in the angle book. The nearest part of Wembury Point, the bight 

Tangent is a term used in surveying describing a line drawn from the eye to 
touch the points of the coast, or the edges of reefs or shoals; an angle dein s mea- 
sured between that line and one drawn to a station or fixed point. 
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between it and Reny Point; the bight of Bovisand Bay also “ seen 
over,” and the east tangent of Observatory Island. The rifle butt may 
now be used and taken to prominent points on the Cawsand Bay shore, 
such as bluffs, cliffs, patches of sand, conspicuous houses, extremes of 
beaches, and anything that there may be a probability of again recog- 
nizing. The coast guard under Lower Hams, the rocks at Pier Cove, 
will probably show out. The cliff at Amory Bight, the neck of Rame 
Head and its outer tangent will complete this part of the work. A few 
angles should then be taken to the prominent hills and their shoulders, 
the run of the valley behind Cawsand, and the fall of the hills over 
Ravenness, so as to give some idea of the topography. A rough plan 
should be sketched of the Mewstone and its vicinity with the rocks off 
it, lines being taken to the little Mewstone. 

The Shagstone will next be visited and a few angles taken to ensure 
giving some idea of the adjacent coast. From the Shagstone, pull as close 
along the shore as possible, sounding, noting the courses steered, the 
distances run, and sketching the nature of the shore. Arriving at Staddon 
Point, the heights must be ascended, and angles taken from the rifle 
butt on the same system as that pursued at the Mewstone; taking 
care to stand as nearly as possible in the position or against the same 
part of the butt, to which, and trom which, the angles taken at the 
Mewstone were reflected. In visiting the other stations similar care 
must be taken, as it is of the greatest importance that the angles 
should be measured from the exact point to which they were taken ; 
Mount Batten will here form a good object to reflect as far as Penlee 
Point, after which Penlee Point itself should be used to get the angles 
round to the Mewstone. In thus shifting the object reflected, care 
must be taken that such objects are always connected; in this case, 
for instance, the angle between Mount Batten and Penlee must be 
carefully measured. 

Angles are then taken to the bight of Jenny-cliff Bay, the high and 
low tangents of Drake’s Island, with the cliffs, bluffs, houses, and con- 
spicuous points taken from Mewstone. From the rifle butt a panoramic 
sketch of the Sound should be made to the best of the Officer’s ability ; 
never mind how rough may be the production, it will often serve to 
remind him of points in the work and prove most useful to him in 
projecting the survey. 

Mount Batten will next be visited, the coast between Staddon and 
Mount Batten being pulled along and sketched in as before. Maker 
Church will here form a good point to reflect, taking care to use the 
Observatory when observing to points, &c., under the Church, and also 
to observe from that part of Mount Batten to which the angles were 
taken. 

Thus each station will in turn be visited, the angles obtained, and 
the coast pulled along and sketched in between. 

True and magnetic bearings should if possible be observed from one 
of the stations in the afternoon, to check those obtained from the Mew- 
stone in the morning. 

It should be arranged, if possible, that the angles from one of the 
stations visited in the day should be taken at low water, when, what is 
































PRACTICAL 





NAUTICAL SURVEYING. 


15 


called low-water tangents, or lines from the station to the low-water 
extremes of the coast with its rocky or sandy points and beaches, 


should be obtained. 


If in the port during spring tides, the greatest trouble should be 
taken to obtain these necessary lines from at least three prominent 


positions. 


Getting out the Triangles.—Supposing that all the stations have been 
visited and the angles obtained, the next process is to get out the 
triangles it is intended to use, commencing with one of the largest, in 


the following manner :— 


TRIANGULATION OF PLymMovutH Sounp. 





| 














No. of | Stations. Angles 
triangle. observed. 
ie 
r!| Mewstone........-| 59 55 
D ies Penlee Point......| 40 45 
L| Rifle butt ........} 79 20 
} | 180 00 
' _——— 
Mewstone........; 46 40 
S icce 4 | Pomee rumt......) GB oO 
Drake’s Island....| 64 35 
| 180 05 
Penlee Point...... 28 05 
hie Rifle butt .....e+0| 66 15 
Drake’s Island ....| 85 40 
180 00 
Drake’s Island....| 52 26 
Reis Rifle butt ........| 44 46 
Mount Batten ....| 82 45 
1179 56 
[a 
| 
Drake’s Island ....} 138 00 
5*.. ee Penlee Powit.<«.. ee} 10 46 
Mount Batten ....} 31 15 
180 01 
| ——— 
| Mewstone «. - ++. 27 00 
6 .... 4] Penlee Point......| 96 00 
| Maker Churcht ../ 57 00 
| |} 180 00 
| 
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| Rifle butt ........| 
Penlee Point......| 
| Maker Churchf.... | 
| 

| | 
| 
| Drake’s Island .... 
| Rifle butt .. eee . 

| Observatory ...... 


| Drake’s Island .... 
Mount Batten .... 
Observatory ...... 


Drake’s Island .... 
Mount Batten 
Haat DA66 <« civcec 


| ' 
| | 
| | 
| | 

Observatory ....++| 
East base ...i 
Drake’s Island .... | 


Observatory ...... 
East base ........ 
| Rifle butt 


| 


And so on for the minor stations. 























° , 

38 00 
55 «620 
86 40 
180 00 
63 30 
54 35 
62 00 
180 05 
115 55 
36 50 
27 #15 
180 00 
80 15 
2 45 
37 00 
180 00 
83 40 
60 35 
35 40 
179 55 
21 55 
130 35 
27 +30 

180 00 





* Tll-conditioned triangle. 


+ Calculated angle. 
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As some points in a survey, although they may be prominent posi- 
tions in the plan, are likely to be inaccessible, trees or other causes 
preventing the angles being observed from them, triangles which have 
one of these stations at their angles are said to possess a calculated 
angle, as such angles can only be obtained by that method; greater 
care is therefore used when taking an angle to a piace that cannot be 
visited. In this survey Maker Church and the Folly Hill are fixed by 
calculated angles. In tabulating the triangles, such angles should be 
written in red ink. 

It is evident that if the angles have been correctly taken at the 
several stations that the sum of these angles will be for each triangle 
180°. Instrumental error, obliquity, personal error, and other imper- 
fections generally prevent this happy result, and the Officer may 
be content if his sums are not less than 179° 55’ or more than L800? 5’. 

The method of getting out the angles of these triangles is as fol- 
lows :—In triangle (2) at the Mewstone, Staddon rifle butt was taken to 
Drake’s Island, the angle being 13° 15’. and then to Penlee Point: the 
angle being 59° 55’, from which 13° 15' being taken, leaves 46° 40’, 
the angle required. This process may be termed the reduction of the 
angles. But it may be asked, why was not Drake’s Island taken at 
once to Penlee? Because Drake’s Island, having the buildings of 
Plymouth behind it, was a bad object to reflect and the rifle butt was 
x good object to reflect; also it was not advisable to shift the zero. 

At Drake’s Island we have Penlee Point taken to the Mewstoune, 
Penlee being a good object to reflect, and at Penlee we have Mewstone 
taken to Drake’s Island for similar reasons. 

In some of the triangles the angles will be found at once in the angle 
book, and from most of the stations used in the triangulation the angles 
required will easily be obtained by simple reduction. Ifthese calculations 
are made at the main stations in the course of the work, much after-trouble 
und vexation will be prevented. For instance, if in getting the angles at 
Penlee, having already observed the angles at the Mewstone, the rifle 
butt, and Drake’s Island, the triangles Nos. 1,2 and 5 are proved on the 
spot, the angles at Penlee are at least certain of being taken correctly, 
and any error will be known as not to have been made at that station. At 
the same time the numerous small suins required to be worked will 
show the necessity—remarked upon in the commencement of this paper, 
—for the would-be nautical surveyor educating himself downwards, ane 
mastering such simplicities as every-day arithmetic; thus the roots of 
his work, like those of the oak, penetrating the soil more deeply than 
those of other trees, ensure to his labours a solidity and durability 
similar to that attained by the monarch of the forest. 

All the angles of the triangles having been sorted in the above 
manner, any error in the observation will -be readily detected and such 
triangle scored as faulty; the angle wherein the error lies may possibly 
be detected in the course of the work. Triangles having an angle 
in them of less than 25° are to be looked on as ill-conditioned, and 
more than usual care should be taken in laying off and ruling a line 
likely to cut another at a less angle than 25°. 

Projecting the Triungulation—The work taken from the ground, or 
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NAUTICAL SURVEYING, 
the angles and observations obtained by the above system, has 
now to be projected or placed upon paper. Dr: iwing-paper of the size 
required may be stretched in readiness. This process is well deseribed 
by Heather in his Treatise on Mathematical Instruments, page 64 of the 
eventh edition.* It is a good plan to first form some idea of the bay or 
harbour by a rough plan projected on a sheet of common cartridge paper. 

A prick made on the lower right hand corner will represent the 
Mewstone, through which draw a long straight line parallel to the per- 
pendicular edge of the paper to represent the true meridian, and 
another line at an angle of 21° 25' to the left for the maenetie meridian. 
The true bearing of the rifle butt, N. 19° 15’ W., obtained by reduction, 
or its maenetic bearing, N. 2°? 10' E.. if no true bearing has been 
obtained, 1s next laid off. An estimated distance of the rifle butt 
from the Mewstone has been formed by its beme about as tar 
fron. the Mewstone as the ship, wich latter disiance (Mewstone to 
ship) was determined DY mast-head angle. Using this as an approxi- 
mate base, the rifle buit is taken at 2} miles from the Mewstoue, which 
at 6 inches to the mile equals 134 inches; a prick is therefore made on 
the line drawn to the rif 
represent the rifle butt. 

At the Mewstone an anele of 59° 55’ is next laid off from the line to 
the rifle butt, in the direction of Penlee Point. At the rifle butt an 
angle of 79° 20' is next laid off from the line to the Mewstone in the 
(lirection of Penlee Point, the intersection of these lines if carefully 
drawn will be Penlee Point; on this intersection the protractor should 
next be laid and the angle measured on the paper between the Mew- 
stone and the rifle butt; if this is 40° 45' the work is right, a prick should 
be made in the paper to represent Penlee Point, and the projection 
may be proce “led with, but do not leave Penlee Point without feeling 
sure that the anele between the Mewstone and rifle butt measures, as 





: butt from the Mewstone at that distance to 


nearly as the protractor will show, 40° 45', which was the angle 
observed there. 

From the Mewstone and Penlee Point the angles 46° 40’ and 68° 50’ 
are next respectively laid off and the converging lines drawn, their 
point of intersection will be Drake’s Island; here repeat the operation 
of testing the angle at Drake’s Island, being sure it contains the proper 
number of degrees, viz., 64° 35’. Four points, the Mewstone, the 
rifle butt, Penlee Point, and Drake’s Island, now appear on the paper. 
The work is further tried by another test on the following plan :—At 
Drake’s Island the angle measured between Penlee and the rifle butt 
was found to be 85° 4.0"; 85° 40' is accordingly laid off at Drake’s Island 
from the line to Penlee Point and a line drawn to the rifle butt; if this 
line does not fairly pass through the prick in the paper representing 
the rifle butt some error has been made, and the work must be carefully 
gone over again to discover the mistake. Should it pass fairly through 
the rifle butt the work may be proceeded with, but woe to the tyro who 
fails to insure the accuracy of his first four points. 

Maker Church, Mount Batten, the Observatory, and East Base are 

* A useful work to the practical nautical surveyor, published at Is. by Virtue 
Brothers and Co., 1, Amen Corner, Paternoster Row. 
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next fixed on similar principles, and then the minor stations, until the 
whole network of the triangles is laid down, remembering that no 
station can be considered as fixed before it has been fairly cut in from 
three or more well-determined stations. 


Caution. —This is main triangulation, and if this is carefully and 
honestly projected, the rest of the work will fall into its place with ease, 
and that important part of the survey, the soundings, will be readily 
laid down; but no words can express the confusion worse confounded, 
the chaotic mixture of right and wrong, the untold annoyance, vexa- 
tion, loss of temper, and temptation to fudge that will assuredly arise, 
if in these apparently minor and simple details, the greatest care 1s not 
taken, and every effort used to insure accuracy, in thus laying the 
foundation of the work. 


Straight Lines.—1 dwell forcibly on these common place matters, 
apparently adapted to the simple capacity of the industrious, from 
observing the difficulty most beginners find in drawing a straight line. 
To draw a long straight line requires all the attention of the practised 
surveyor. Heather, in his treatise on mathematical instruments, at 
page 66, gives some excellent rules on drawing lines. Rulers must be 
tested to see that they are straight, and surveying vessels are supplied 
with a plain steel ruler, known as a straight edge, used solely for the 
purpose of drawing straight lines. 


To ascertain that a Ruler is Straight—Carefully draw on a flat table 
between two points marked on the paper a line nearly as long as the 
ruler, first with the edge of the ruler turned towards you, and then with 
the edge of it turned from you. If the ruler is true the lines will coin- 
cide, but if not they will enclose a space. 


Detail—¥rom the fixed stations the angles taken to conspicuous 
houses, trees, peaks, and cliffs, with the tangents of the points and 
islands, and the lines to the bights of bays and extremities of beaches 
are laid off; cutting the objects in, if possible, from three stations, the 
islands being drawn within the limits enclosed by the tangents, as in 
the case of Drake’s Island and the Mewstone; such secondary points 
tixed, the coast line sketched in the boat while pulling round the sound 
from station to station, will be easily laid down. . The fixed peaks, with 
the panoramas sketched from two or more points will permit of some 
idea of the topography being given, and thus the detail of the work 
will be completed. 


Sounding.—We now come to the most important part of a nautical 
surveyor’s duty, on which his character mainly depends, viz., the 
soundings. Without these figures the work before described is of little 
service to the sailor. A plan of a port without soundings may be com- 
pared to a pretty purse with no coin in it, useful only to him who 
knows how to fill it. 

The importance of sounding is not sufficiently considered by young 
surveyors. They have a superstition that any fellow can sound, and 
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Officers wishing to obtain an insight into nautical surveying have been 
disgusted at being sent to learn to sound. But while the land work 
may be done by the soldier or civil engineer, the sounding is the sailor's 
portion, requiring all the ready wit and tact of his profession. In 


the tides, the velocity of currents, and to fit in his work to suit wind 
and weather; these forces becoming firm allies to the man who studies 
them, and foes only to him who knows not how to use them. 


The Lead Line, by means of which the soundings are obtained, should 
be looked upon and treated as a valuable instrument, and, therefore, 


w chain for measuring a base line, or ascertaining the height of a cliff. 

A good plan is to take for this purpose a ship’s line that has been 
some little time in use, and is therefore well stretched, marking it to 
feet as far as five fathoms, on the same principal that the ordinary line 
is marked to fathoms, with 2 knots at 20 feet, and a bit of leather at 
+ fathoms, or 24 feet. 

The line should be always measured on leaving and returning to the 
ship. If obliged to use a new line, and shoal water is found, the 
line should be remeasured in the boat, on the boat-hook marked to 
feet * Men should be accustomed to heave the lead from the boats, 
and should be narrowly watched ,when fresh at the work, in order to 
ensure their giving the correct soundings. The foremost awning- 
stanchion shipped forms a good support to the leadsman’s breast rope. 
The end of the lead line is to be secured before beginning to sound, and 
care should be taken that all hands take a fair turn at the lead. 


Noting.—The soundings should be noted at equal intervals and dis- 
tances. Ifa patent log cannot be obtained, this must be done by the 
judgment of the Officer, by time or strokes of the oars. Under five 
fathoms the lead should be hove continuously, and the boat’s position 
fixed near the three and five-fathom line at low ,water on approaching 
and leaving the land. 

A space must be left underneath the figures of the soundings in the 
angle book in which they may be reduced to iow water by a table 
derived from observations made on the tides, to be presently treated 
upon. ‘The reduced soundings should be noted in red ink. 

The time should be noted whenever angles to fix the boat’s position 
are taken, or at least every half hour. In the absence of a watch, if 
working within sight of the ship, permission should be obtained for 
the signal man to hoist a numeral flag every hour, showing the number 
of the bells struck, keeping the same flying for five minutes, and 
hoisting the dinner pendant at noon. 

Attention in the notation of the time is not only a great assistance 
to the memory when plotting the soundings, but without it that most 
delicate and important part of a survey, the reduction of the soundings 
to low water, cannot be honestly carried out. 


* The line should always be marked from the heel of the lead. 





sounding the sailor has to manage air and water, the rise and fall of 


to be used for no other purpose but sounding, except in the absence of 
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The uature of the bottom should be frequently noted, especially 
marking any changes that may occur, such changes often giving 
warning of neighbouring shoals. 

Selection of Potuts.—Vhe diagrams treated on in the early part of 
this paper explain the means whereby the soundings ave fixed, as by 
them has been shown what points may be considered as good, indif- 
ferent, or useless. ‘The angles should be taken either to stations or to 
points fixed in the survey. When ill-conditioned angles are unavoid- 
ably used, ¢.e., if the objects taken lie in any way near the circum- 
ference of the circle that passes also through the position of the boat, 
or wlien there is any doubt regarding either of the point s.athird angle 
or Compass bearine should be obtained as acheck. In fixine the boat’s 
position, the angles should be taken as nearly as possible at the same 
time and in the same piace; the points to be used being looked for 
before reaching the position to be fixed. Sounding in a tide way, or 
with points difficult to distinguish, it may be necessary to anchor to 


Lines to be Run Parallel.—The lines of soundings should, if circum- 
stances permit, be run parallel to each other, the distance apart being 
determined by the locality, the nature of the bottom, and the scale on 
which the plan is being made. In Plymouth Sound, for instance, the 
outer lines are three cables apart, the inner lines two cables apart. 


To ensure these Vines being pulled ov sailed us straight UWues, before 
starting from a station or fixed point, some well marked object should 
he found on the shore in line or transit with the point or mark for 
which it is intended to steer, this second mark lying sufliciently far 
behind the Pp int steered for to show any deviation trom the straicht 
line required. If pulling or sailing to seaward, the same should be 
Jool fur astern; such objects kept in transit must insure a straight 
line being followed ;' on nearing the « good look out should be 
kept for a third object in the same lin z in case of the second mark 
used, dipping behind the foreland. Keeping the boat on known straight 
lines is the only sure method of sounding in a tide way, often enabling 


INCE i( 


1 
shore 


the surveyor to fix his position by one angle only, and is of great 
assistance to him when there is any difficulty with regard to the 
objects used. 

As there is some difficulty in steering by stern marks, the use of 
them should be made a point for practice. In all cases the compass- 
bearing of the points steered for or from, should be noted. 


In soun ling under sail five fathoms may be obtained without lower- 
ing the sail, but if the water is deeper, the sail should be lowered if 
running free, or the sheet eased off when sailing near the wind, to 


insure getting an ‘‘up and down cast.” 


Baréea for Beacon.—In the list of boat’s gear two barécas have been 
enumerated, one of which should be fitted as a buoy, with a buoy-rope of 
about ten fathoms made of lead-line. 
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This buoy is to be used as a beacon when it is required to examine 
shoal patches lying some distance from the shore, as the Tinker Shoal. 
The lead-line is bent on to the pig of ballast before alluded to, which 
will be found sufficient to moor the baréea. 


Boat’s Anchor.—In using the boat’s anchor in surveying, where the 
boat may frequently be anchored on rocky ground, it is advisable to 
bend the cable like a buoy-rope to the crown of the anchor, stopping it 
with spun-yarn to the ring; then ifthe flukes jamb in the rock the stop 
will carry away, and the anchor may be weighed with ease. This pre- 
caution has saved many a boat's anchor, prevented a return to the 
ship, and the disarrangement of a well contemplated scheme. 


Gaining Local Information.—lf the bay or coast to be surveyed is 
inhabited, take pains to gain the friendship of the fishermen, as these men 
making their living by their knowledge of localities useful to themselves, 
but dangerous to shipping, are often able to point out the positions of 
rocks or foul ground. Boats or canoes fishing should be piously 
avoided by a vessel coasting or entering a strange port or roadstead, 
as they are liable to be working in the vicinity of rocks or shoals. 


Plotting the Soundings.—By laying another sheet of cartridge paper 
underneath the rough plan, the points obtained by triangulation may be 
pricked through, the names written against them, and any lines of 
soundines already obtained should be ruled on this second rough plan 
to prevent the work being done twice over. 

This sheet may be fixed to a board by tracing-pins and taken away 
in the boat, so that the lines of soundings may be laid down as obtained 
by station-pointer, tracing-paper, or projection. If in the absence of 
station-pointer or tracing-paper the work has to be done by projection, 
three or four stations should be selected as points liable to be used in 
fixing, the lines joining them ruled, bisected, and perpendiculars drawn 
from the point of bisection; the centres of the projecting circles would 
then be readily found by laying off the complement of the angle taken, 
from one of the points, the intersection of that+ line with the perpen- 
dicular giving the required centre. Thus perpendiculars might be raised 
upon lines joming Mewstone and Observatory, rifle butt and Observa- 
tory, Observatory and Penlee, and Observatory and Maker Church. 

In the first day’s preliminary examination of the sound, soundings 
were obtained in pulling from point to point. On returning from the 
Mewstone, not wanting to pass over work already done, a line was run 
in the direction of Penlee Point until the Shagstone coming in line 
with the tangent of Mount Batten, gave a good opportunity to fix the 
position of the boat; the next line was run to the northward by keep- 
ing the East base in line with a mark on.the land; on shoaling the 
water three feet, to the north-west of the Shaestone, that rock was 
observed to be in line with the north tangent of the Mewstone, on 
deepening to six fathoms, angles were taken, and from the East base 
the boat returned to the ship. (See Plymouth Sound sounded.) 

The lines of soundings should all be drawn on the rough plan, to 
prevent the work being done twice, and all work such as main 
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triangulation, and especially soundings, should be plotted on return to 
the ship, if possible before sleeping, while the memory is green. It 
will then be seen where further examination is required, and how the 
work is progressing. 

It may here be remarked that if time or opportunity does not admit of 
making a survey of a harbour, an idea of its form, extent, and depth of 
water may be arrived at by simply running lines of soundings from the 
ship anchored near the centre, to the prominent points, noting at these 
points the masthead angle and bearing of the ship; thus, in the 
Sound, a line of soundings might be run from ship to Observatory, 
masthead angle observed and bearing taken, not only of the ship but 
of Picklecombe, then a.line run from Observatory on the bearing to 
Picklecombe ; on reaching that point, bearing of ship and masthead 
angle again to be taken and a line run back to ship; leaving ship again 
for Drake’s Island, lines on the same principle could be run, returning 
to ship from Mount Batten, and so on till the Sound be completed. 


Method of Sounding.—It is next required to fairly commence the 
sounding. Fine weather, with a pleasant breeze from the south-west, 
suggests the advisability of a day’s work outside the Observatory 
Island to examine the entrance of the Sound. Starting from the ship 
for the west end of Observatory Island, the leadsman begins to sound 
on passing the Observatory, the boat pulling 8.W. 3S. on a line dead 
to windward; on this line the water suddenly shoals six feet, the posi- 
tion is fixed, but the examination is deferred to another time, the shoal 
lying near the ship and it being desirable not to lose the present good 
opportunity of running the long outside lines. A quarter of a mile 
farther on, the water again shoals 12 feet, deepening 15 in less than 
a cable. Another fix* is obtained, and as the ebb tide is running the 
mast is got up and sail made for the Mewstone, a reef being taken in 
to prevent the boat running too fast for the soundings. A course is 
shaped to keep the gap in the little Mewstone open (S.K. 5 E.) with the 
forts on Maker Heights in line astern; after a run of about a mile the 
water shoals a fathom, the bottom being rock; ship swung to the ebb 
is observed to be in line with Drake’s Island, and the position is fixed, 
and the next cast gives an increase of a fathom, making the last cast 
suspicious. On reaching the Mewstone the shoal to the south-west 
seen from the summit, when the angles were taken, is examined and 
the extreme fixed. 

A long line is now run, N.W. by W. ? W., for Rame Head, keeping 
the tangent of the head in line with some mark on the land beyond. 
In the deep water to be found in this line, the sail must be lowered to 
get the soundings, which should be obtained at least every five minutes, 
aud the boat fixed when favourable transits occur, such as the East 

* Position (a) on “ Plymouth Sound” sounded— 
fast base and Observatory Station .... 45° 10’) fms. 
Observatory Station and Maker Church. 55° 20’ [ 63 rock. 
+ Position (b)— 


Mewstone and rifle butt.............. 86° 


40/ \ fms. 
8 rock. 


Rifle butt and Penlee Point .......... 120° 50’ 
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base in line with the Hoe obelisk and also with Mount Batten, the 
Observatory in line with Mount Batten. Arrived off Rame Head, the 
boat is fixed in three fathoms. 

Penlee Point is then sailed for, KE. +5., keeping it in line with a 
mark found on the land near Andern Point. Under Penlee Point the 
fix may not be a good one, but a position will be taken up directly the 
Sound opens and objects can be seen. A mark on the land beyond 
the Mewstone having been found in line with the north tangent of the 
Mewstone, it is steered for, haulyards in hand, ready to lower to get 
the fix before spoken of; a sudden shoaling of 8 or 9 feet gives warning 
of arock, Angles are taken and buoy put over and the mast got down, 
and the shoal starred by a method that will be presently described. 
The line is then continued 8.E. by HE. } E. for the Mewstone, lowering 
the sail as before to get the sounding, the transits being noted and used 
as in the first line. The East base coming in line with the Hoe obelisk, 
the position is fixed and the boat run up, N. by E. $ E., on that line 
for about three cables, until Folly Hill coming in line with a gully under 
it, bearing N.W. by W. } W., offers a good mark to stand back upon. 


Just after the Kast base comes in line with Mount Batten the water 
shoals a fathom, a fix is taken, and the angles are found to be nearly 
the same as those taken in the rocky ground met with in standing 
towards the Mewstone in the morning. This ground must therefore be 
examined on return. Fixing under Penlee Tower the forts on Maker 
Heights are steered for; and after running about a quarter of a mile, 
the boat is fixed, and the Shagstone touching Wembury Point, bearing 
S.E. by E., offers a good mark to stand back upon; it being necessary 
to examine the neighbourhood of the two shoal and rocky casts before 
mentioned. A shoal cast is obtained when abreast of Observatory, 
giving warning of the tail of the shoal pulled over in the morning when 
starting, and when near the suspected locality, with Mount Batten 
in line with East base, 23 feet is reported. 


Starring a Shoal.—It being just low water; a fine opportunity offers 
to examine this shoal, sail is lowered, mast got down, and a line pulled 
N.K. by N. for the East base. 15 feet being found, the buoy is put over 
and the line continued until a depth of 6 fathoms is obtained, a line is 
then pulled 8. by E. until the boat is in 5 fathoms, back to buoy and 
beyond to 7 fathoms, then S.W. by 8. crossing a patch ot 18 feet, then 
back to buoy, and so on until the patch is fairly sounded out, the least 
water found, and its extremes determined. 

The course is then continued for the Shagstone till the East base 
comes in line with the Hoe obelisk. Running up on this line another 
shoal of 43 fathoms is struck, making this entrance to the Sound appear 
suspiciously foul, angles are taken, and Cawsand Chapel in line with i 
a mark on the hill behind affording a good mark for running west, 
sail is made, and a line run for those marks. Crossing the suspected 
ground 8.W. of the Observatory Station, several shoals casts are 
obtained, showing the necessity of further examination of that 
locality. ; 
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The soundings inside the Observatory Island will be obtained on 
similar principles, the lines being run nearer to each other and pulled 
instead of sailed. Sounding round Drake’s Island and the entrance of 
Hamoaze will give some idea of river work, the bridge representing the 
bar; in sounding the bridge, great care should be taken to discover a 
mark to lead over in the deepest water, the breadth of the channel, 
and the states of wind and tide in which it should be avoided. 

If prevented by weather from using the board, and plotting the 
soundings in the boat, it is a good plan to rule the proposed lines on 
the plan and note in the sounding book the courses and distances it 
is intended to follow and the positions from which the lines should 
be run. Thus for sounding inside the Observatory the first line is to 
be run from ship W.N.W. for a mark to the southward of the redoubts 
over Cawsand, until the tangents of Reddine and Mount Batten 
Points were in line; to the N.E. on that course for three cables until 
the rifle butt came in line with a battery beneath it, bearing H.N.E. 
From under the rifle butt ran up two cables for Mount Batten, and 
then run back W.N.W. for the highest cliffs of Redding Point, heading 
up again two cables for Drake’s Island, and so on till the lines required 
are all laid down. An occasional pair of angles might also be taken off 
the plan and inserted in the sounding book to ensure taking up the 
positions and running the lines proposed. 

In plotting the soundings with tracing-paper, the paper may be 
economised and confusion of lines prevented by laying off as many 
angles as possible from the same point on the paper, that one point 
being made to take the position of the centre of the station pointer, 
marking each set or pair of angles laid off with some distinguishing 
symbol, the second set being knoayvn by a line (\), the third by a 
triangle (A), the fourth by a circle (QO), the fifth by a square (Q)). 
Thus one sheet of tracing-paper may be used to lay down a con- 
siderable quantity of work. 

In plotting the reduced soundings count the number of soundings 
obtained between two fixed positions on the line, and divide that part 
of the line between those stations into as many parts as there are 
soundings, so as to enter them evenly on the plan; in the absence of 
proportional compasses, the sector will assi 





ist in this performance. 

When the soundings are all laid down, what are called contour lines 
are drawn round the coasts through the points where three and five 
fathoms were obtained. Draw similar lines round all the shoals, ink- 
ing them in as shown in the signs and abbreviations adopted in the 
charts issued by the Hydrographic Office. 

Although the soundings taken under tive fathoms are all noted in 
feet, yet in plotting them on the paper they should be marked in 
fathoms and quarter fathoms, unless the whole of the soundings are 
marked in feet. Inside five fathoms the soundings should be entered 
on the plan to the nearest quarter fathom, outside five and inside ten 
fathoms, to the nearest half fathom, and outside ten to the nearest 
fathom. 


Elevations.—¥ rom stations that are near the level of the sea, angles 
of elevation might be taken of objects such as Maker Church, Mount 
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satten, the rifle butt, the hills over Penlee, and the redoubis over 
Cawsand. Seated at high-water mark, the observer may frequently 
detect the high-water mark directly under the objects of which 
he wishes to know the approximate height, and the vertical angle 
taken off and on the are will give him a much better result than he 
can obtain by mere estimation. If the high-water mark cannot be 
detected, an angle taken at the water line bringing the object down to 
the water line will answer the purpose. The height above high water 
of all rocks and islets, such as the Shagstone and Observatory Island, 
should always be noted against them. Cliffs can often be measured }y 
the lead line. 


Astronomical Observations.—TVhe tirst fine clear day after arrival 
should be devoted to sights, and the entire day and part of the night 
spent on Observatory Island. Sights for equal altitudes, latitude, 
true bearing, and variation of the compass should be obtained. The 
Officer’s practice during the voyage having made him an expert 
observer, little difficulty is met with. Rates are obtained from obser- 
vations taken from five to ten days apart, meaned with those taken 
at the port last sailed from, and supposing its position to be well 
known, a meridian distance determined in the following manner :— 


MERIDIAN DISTANCE BETWEEN BEIRUT AND SIDON. 
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S. 
30°70 Long. of Beirut... 35° 29° 04° KE. 
30°34. — 7 39 
30°73 ae aa 
— Long. of Sidon... 85 21 25 E. 
OS NE Se 
L77 
30°59 = 7 39 


Latitude of Sidon from five observations of ) so. o wow 
co f TL" N. 


stars south of the Zenith .............. sila 
Ditto by tive observations of the Pole-Star.. 33° 54 39 N, 
Mean Latitude.... 393 34 25 N. 


N.B.—The Sidon Observatory was at the southern end of el Jezireh. 


The chronometer or watch to be used for observations should be 
placed in a box and carried with care. Especially avoid giving it a 
circular motion. The watch should be compared with the standard on 
leaving and returning to the ship, and all the chronometers should be 
sompared at noon on sight days. For further information on the 
management of chronometers, and the measurement of meridian dis- 
tances, see Shadwell on Chronometers. 


Tide Pole-—A sheltered corner is found, in which the tide pole may 
be erected. A broken oar is driven into the sand, and supported by 
guys of spun yarn, or secured by‘stones or shot among the rocks, the 
place chosen being in about 2 teet water at low water, protected as 
much as possible, and yet with the sea having free access to it. To this 
oar a painted batten is lashed, conspicuously marked, the alternate 
feet being painted black and white, the figures 6 inches long, painted 
black on the white ground, and v.v.; sucha batten can be read from 
some distance with a telescope. The time is noted for the rise and fall 
of every 3 inches, or the state of the pole marked every half hour, great 
care being taken to determine as near as possible the times of high 
and low water, by taking a mean of the times at which the water was 
at equal heights before and after high or low water, on the same 
principle that apparent noon is found by adding the times of the equal 
altitudes of the sun together, and dividing by 2. The state of the wind 
should be always noted. 

If in port at the time of the full and change, it is advisable to 
especially observe the high and low water on that day, remembering 
also that the greatest rise and fall occur from the third to the fifth tide 
after the full or change. 

On the days that are not spent on Observatory Island, if the tide 
pole is not near enough to be noted from the ship (which may often be 
done by means of a telescope), supposing the ship to be moored, and 
the nature of the bottom at the anchorage level, a good idea of the 
daily rise and fall may be obtained by noting the depth alongside every 
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half hour with a lead-line marked to feet, taking care, as before, to 
obtain as nearly as possible the times of high and low water. 

From one or other of these methods of observations, a daily tide table 
may be made, showing for every hour of the day the number of feet to 
be subtracted from the soundings taken to reduce them to low-water 
springs. 

The soundings should be reduced very shortly after the return to the 
ship, and not entered even on the rough before they have been so 
reduced. 

If the ship’s stay is not long enough to get the times of high water 
at the full and change, that fact should be noted on the survey, and the 
rise and fall termed approximate. 

A study of the Admiralty tide tables, and a comparison of the times 
and heights obtained, with those of some of the ports there given 
that at the same age of the moon have a similar rise and fall, will 
enable an observer to form «a tolerably correct idea of the necessary 
amount of reduction. 

To determine the rise and fall of the tide, and to reduce the sound- 
ings accurately, require very considerable tact, judgment, experience, 
and patience; and these must not be given grudgingly, as the know- 
ledge of the rise and fall of a foot is often of invaluable service to a 
sailor in difficulties. 


Measuring «a Base.—To get a scale for a plan it is necessary to 
measure a base line. There are several methods by which this may be 
obtained, which, in the absence of actual measurement by chain or line, 
may serve to determine a scale sufficiently near for the general pur- 
poses of navigation, viz., mast-head angle already treated upon, sound, 
patent-log, and pacing. The last method, allowing 2} feet to the 
step, is a rough method, but infinitely better than putting no scale at 
all, or one by estimation on the chart. 

Circumstances often prevent the base being measured by chain or 
line, owing to absence of level ground, or even if that is found, 
its position with regard to the triangulation preventing its being used, 
in which case one of the other methods must be fallen back on. In 
all cases the objects or stations erected at both ends of the base must 
be securely fixed, and connected with the main triangulation. In the 
case before us, the breakwater or Observatory Island is remarkably well 
suited for the purpose; rarely, I fear, will a more obliging island be 
found. 

Possessing no chain, some old well stretched lead-line, 200 feet long, 
is carefully marked when wet to feet, with knots at the tens, half-knots 
at the fives, and bunting at the fifties, an eye being spliced in each 
end. When it is to be used, this line must always be wetted. Ten 
iron pins, made like stout priming wires, should also be pro- 
cured; they can be made by the blacksmith. At low water, the beach 
being then dry between the Observatory Station and East base, one 
hand (Jones) having a flag made fast to the long boat hook, is told to 
walk from the station in the direction of the East base for nearly a 
quarter of a mile, keeping a look out on Observatory Station for orders, 
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On being told to halt, he is beckoned to move a little either to the 
right or left until he stands to the Officer at Observatory Station 
directly i in line with the East base. The boat hook is then stuck firmly 
in the sand, and he returns. Jones is next provided with the 
ten pins and one end of .the line, and told to run it ont in 
the direction of East base, by keeping the flag in line with that 
station. The line run out, he turns round, and is directed to shift 
his position, if necessary, a little either to the right or left, so as 
to place him directly in line with the Kast base; the line is then 
shaken, to see that it lies straight alone the sand, with one end touch- 
ing the centre of the Observatory Station. He is then ordered 
put his pin in the sand at the bare end of the line, and to proceed in 
the direction of the flag and East base, drawing the line after him, and 
followed now by a — hand (Smith) who carries the other end 
the line, walking at a pace sufficient to keep the line taut, and ac- 
companied by the Offic er with note-book. The pin reached, a halt is 
made; Jones turns round, and gets Smith immediately in line with 
Observatory, while Smith sees that Jones is in line with the Hast base. 
The line is shaken up, the bare end placed against the pin. Jones puts 
the second pin into the sand, while Smith takes out the first pin, and 
is ordered to retain it until he can muster ten pins. Meanwhile the 
Officer enters a stroke thus (/) in his note-book, and orders Jones to 
proceed as before. The second pin reached, the operation is repeated, 
Jones putting in a pin, Smith taking up a pin, and the Officer entering 
a second mark in his book. When the fifth pin is taken out, the mark 
is made thus (7%). 

On Jones arriving at the eleventh length, he naturally calls out for 
more pins. Smith, having ten, gives them to the Officer, who, finding 
they correspond with the tally 7} 7 in his book, knows the work 
is so far correct, and that 2,000 feet have been measured. The 
Officer then carries the pins to Jones, and they proceed as before. 

In the example before us, the shift of pins occurs twice, and if the 
work is correctly done, Jones will find himse lf at the East base, 
10 feet beyond the position of the fifth pin of the third batch. The 
distance between this pin and the centre of the east base is most care- 
fully measured. Smith, taking out the last pin, returns tive to the 
Officer, Jones having the remaining five. The score inthe book stands 
thus :— 

Observatory to East base KU 7X 7K KL KZ and 10, or 5010 feet. 

The operation is then repeated, measuring from East base to Obser- 
vatory, and should agree within two or three feet. 

By Mast-head Angle.—If the mast-head angle is used, care must be 
taken (the ship being a floating and moving object) to obtain the 
horizontal angles from the same mast of which the angle of elevation is 
being taken. These horizontal angles ure taken between the station on 
the shore from which the mast-head angle is being measured, and two 
other stations, one right, the other left of it, every angle of the two 
triangles being above 25°. These angles should be taken as nearly as 
possible at the time when the observer on shore is taking the mast-head 
angle. Meanwhile the observer on shore measures the angle between 
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the mast used and the two stations taken from that mast on board the 
ship. A flag or black ball should be hoisted close up to the truck of 
the mast to be used. 

The station on shore from which the mast-head angle is taken should 
be one near the water line, so that the lower angle at the ship should 
he as nearly as possible a right angle. 

By Sovnd.—TVhe base may also be measured by sound, in which case 
us lone a distance as possible should be used, and if guns are fired from 
only one end, the base should be measured on a calm day, or when 
there is not much wind. 

The best method of getting base by sound is first to ascertain the 
number of times that the watch to be used beats in a minute of time. 
Most pocket chronometers beat 5 times in 2 seconds, or 150 beats to a 
minute; common watches vary. The number of beats of the watch 
uscertained, it is easy to find the number of feet that sound travels in 
that heat. That number of feet multiplied by the number of beats ob- 
served, corrected for temperature (heat accelerating the velocity with 
which sound travels), will give the distance required.* 

To measure base by sound, « little pre-arrangement is necessary. 
in this ease it is understood that the ship will fire three guns to the 
observer at the Mewstone. On the Officer’s reaching the Mewstone, 
i “ being quite prepared, a flag is shown; that flag is answered 
by the ship hoisting the preparative, dipping it when the gun is ready. 
W ne mn the flag at the Mewstone has also been dipped, the flag at the 
ship is slowly hoisted, and the gun fired on its reaching the truck. 

The flag re-hoisted at the Mewstone shows that the Officer is again 
ready, and the operation is repeated. 

A’ simple method of counting the beats is by binding the watch 
close to the ear by means of a pocket-handkerchief; this leaves hands 
and eye free to use glass and note-book. The observer, comfortably 
placed with his eye on the ship, begins to count on seeing the flash, 
finishing with the report of the gun 

As in the former case, angles are taken at the same time at both ship 
and Mewstone to connect the base with the triangulation. The gun 
fired should have extreme elevation given to it; and, if possible, guns 
should be fired from each end of the base. 

The patent-log base should, of course, be run at slack water, run- 
ning the base three or four times to insure accuracy. The error of this 
instrument may be found by previous experiment in well surveyed ports. 

An opportunity to test the patent-logs occurs when ships are 
running the measured mile. 

The base obtained, the next step is to work out the sides of the tri- 
angles, checking the work as it is proceeded with by finding an occa- 
sional side from two adjacent triangles, remembering that the sum of 
the angles not being in all cases equal to 180°, the sides found will 
1ot quite agree. When one of the longest sides is found, as Penlee 
Point to the rifle butt, it may be compared with the number of inches 

At a temperature of 32° Fahr., sound travels 1090 feet in a second; accelera- 
tion for temperature, 1°19 feet to 1° of Fahr. At 60° Fahr. therefore, sound travels 
448 feet in one beat of a chronometer beating 150 times in one minute. 
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found between those stations on the plan, and the scale of the chart 
deduced therefrom. 


Shoals out of sight of Land.—If a shoal is fallen in with out of sight 
of land, or if a ship is sent to search for and examine a danger so 
placed, the vessel should, on finding the shoal water, if possible, 
anchor, mooring if convenient. Four boats might then be sent away 
to sound on north, east, south, and west lines from the ship for three 
miles, hoisting a flag every half hour, and taking a mast-head angle 
of the foremast, at which truck a black ball should be shown; an 
observer at the ship at the same time taking a bearing of the boat. 
(See Diagram 5.) At the end of the three miles distance, to be deter- 
mined by mast-head angle, the boats will pull respectively H.S.E., 
S.S.W., W.N.W., and N.N.E. for 24 miles, fixing their position by 
mast-head angle, and hoisting their flags to allow the ship to obtain 
bearings of them. They will then return to the ship on 8.W., N.W., 
N.E., and S.E. courses, sounding and hoisting their flags as before. 

If shoaler water be found, requiring further or more extended 
examination, the launch, with her gun, should be sent in the direction 
of the foul ground to anchor on a given bearing at a distance of not 
over three miles from the ship; three guns will then be fired from both 
ship and lannch to determine the distance. Ship will then weigh and 
take up a second position as convenient not more than three miles from 
the launch, when another base will be measured by sound, the ship 
beginning to fire when she has anchored. Launch will return to ship 


sounding, and the three remaining boats sound round the ship as 
before. 


Coast Survey for Practice.—Sailing along a coast of which there are 
reliable charts, it is good practice to take angles, bearings, and true 
bearings, whenever observations are obtained, thus acquiring experi- 
ence in examining a coast of which the charts are faulty. 

Thus a true bearing from amplitude may be obtained at sunrise, 
with angles to conspicuous objects, noting the direction of the ship’s 
head, the course to be steered, the patent log if in use, and the time. 
Another set of angles to the points taken at sunrise, and true bearing 
from azimuth, may be taken when the forenoon observations are 
obtained, other objects ahead being selected to continue the work by ; a 
third set may be taken at noon, and the observations continued on 
similar principles in the afternoon and evening. Bearings of all 
objects in transit should be taken, and the direction of the ship’s head 
and her courses carefally noted. If no current has been experienced, 
the courses steered and distances run, will form bases from which an 
attempt at projection may be made; or from the true positions deter- 
mined by observation, the bearings and angles may be laid off, thus 
seeing how nearly conspicuous points could be recognized, and com- 
pared with the same points as marked on the chart. 


Night Survey.—A knowledge of the system of sounding will enable 
un Officer under cover of the night, with the judicious use of masked 
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lanthorns, to examine an euemy’s coast, the charts of which may not 
be trustworthy, with a view of effecting a landing, of bombarding, or 
of otherwise giving him trouble. 

In Diagram No. 6 a squadron of five vessels, viz., the “‘ Argo,” carry- 
ing the broad pendant of the Commodore, the “ Tiphys,” the “ Pali- 
nurus,” the “ Pelorus,”’ and the ‘ Archimedes,” are supposed to have 
anchored about four miles distant from the coast, on the following 
bearings and distances from the flag-ship:—the “ Tiphys ” east 10 
cables, the “ Palinurus ” N.N.E. 74 cables, the “ Pelorus” S.8.W. 74 
cables, and the “ Archimedes” S.E. 10 cables. 

Immediately on anchoring, observations are made to determine the 
state of the tide, its velocity, time of turning, &c. The distance of the 
shore is found by observing angles from the * Pelorus,” “ Palinurus,” 
and flag-ship, to well-defined objects on the shore, the distances the 
outer vessels are from each other affording a base, the same base to be 
measured by sound or mast head angles.* 

As soon asit is dark, three boats will leave the squadron with mufiled 
oars and other cat-like and cautious contrivances, one from the flag- 
ship, the two others from the “ Palinurus” and “ Pelorus.” Each 
hoat will be provided with the red bow-light of her steam launch,t a 
patent-log (the box part being lashed to the gunwale of the boat to 
allow of the hands being seen, the fly line being lengthened if neces- 


sary), watch, compass, lead-line, and sextant. The boat of the 
“ Palinurus ” will pull in N.W. 2? miles over the ground, keeping the 


lights of the “ Palinurus” and “‘ Tiphys” in transit, sounding continu- 
aily, and allowing in her distance for the tide that may be running, 
the distance actually to be pulled being approximately determined on 
board the ship before leaving; the Officer in charge being required to 
exercise his judgment in the matter, as he will know approximately 
by the angle with her course, on which the boat has to be steered, to 
eusure her keeping the lights in line, the velocity with which the tide 
may be running. 

On reaching her station, the boat will exhibit the light towards 
the flag-ship, carefully masked from the shore by jackets and other 
uppliances, remaining in this station no longer than ten minutes. 

While in this position the Officer in the boat will take bearings of 
the flag-ship and the “ Pelorus,” and if possible obtain the angle by 
sextant between the latter ship and the ‘* Palinurus,” avoiding the 
danger of reading off by stowing the sextant away with the are firmly 
clamped, noting the time of arriving and leaving with care, keeping the 
boat in position by watching the lead. 

The boat will then pull three-quarters of a mile S.S.W., or until the 
* Archimedes ” comes in line with the flag-ship bearing S.E., when she 
will come back on that line sounding ail the way. When sounding 


* As this base may be considered small, the “ Tiphys ” and “ Archimedes” might 
at first take up positions of respectively N.E. by N., and 8. by W., distant two 
miles from the flag-ship, observers from the flag-ship visiting each vessel to 
obtain angles to objects previously determined upon; that done, and the bases 
measured, the ships would take wp the positions originally assigned to them. 

+ Here, perhaps, Captain Colomb’s inventions may be tuned to useful account, 
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in-shore it may be advisable to stop the boats to sound, thereby avoid- 
ing the splash of the lead. 

The boat of the * Pelorus” will pull in west 2}? miles on similar 
principles, keeping the ‘* Archimedes ” and “ Pelorus ”’ in line ; arrived 
at her station she will exhibit her light, obtain bearings of the flag- 
ship and “ Palinurus,” measuring the angle between the “ Pelorus” 
and the latter ship, remain in station ten minutes, noting time of 
arrival and leaving with care. She will then pull N.N.E. three-quarters 
of a mile, or until the flag-ship comes in line with the * Tiphys,”” bearing 
vast, when she will pull to the flag-ship on that line, sounding the 
whole way. 

The flag-ship’s boat willpullin W.N.W.2# miles, keeping the * Argo” 
as near as possible exactly between the * Tiphys” and * Archimedes,” 
arrived at her station she will exhibit her ight and obtain angles on 





the same plan as the other boats, she will then pull half a mile N.N.Is., 
and then 8.1. by E. for the * Archimedes,” keeping that ship just open 
southward of the “ Argo” until close to the flag-ship, sounding the 
whole way. 

Meanwhile the ships on the departure of the boats will, on a signal 
from the flag-ship, all hoist position lights, as if in communication with 
friends in the offing. A sharp look-out will be kept from the * Pali- 
nurns ” for the boat of ‘ Pelorus”’ showing her light, and vice versd. 
Directly the lights are seen a bearing will be taken, and, if possible, 
angles measured between the boats and the flag-ship. A second look- 
out will be kept for the light of the flag-ship’s boat, and also for that of 
their own boat ; angles and bearings taken, and the time in all cases 
particularly noted. 

These angles and bearings will af once be sent to the flag-ship, from 
which ship angles and bearings will be taken to the boats on similar 
principles. 

Taking it for granted that this manceuvre is successfully executed, 
the following information will be obtained :—That the 5 fathoms line 
lies about three-quarters of a mile from the shore west of the ‘ Pelo- 
rus,” and 1} mile from the shore north-west of the ** Palinurus ;”’ that 
there is a distance of about one-third of a mile between the 3- and 5- 
fathom lines: that a shoal distant 13 mile from the shore lies 2 miles 
W.N.W. of the flag-ship, on which as little as 18 feet was found, while 
the northern boat found a ridge of 10 feet little over one mile from the 
shore. The general result of the examination has shown that foul ground 
lies to the northward, but chat the southern part of the coast appears 
to be clear. 

The squadron might then weigh, and taking a new position to the 
southward, in a similar manner renew the examination. 

It may be remarked that this work could be done without the risk 
of exhibiting lights from the boats. The answer is the uncertainty of 
even practised men being able with any tide running to take their 
allotted positions; the difficulty of getting angles and bearings from 
the boats; while the bearings from the ships ensure a greater amount, 
of accuracy in the work. Masked lights have been used with success 
and may be so again. 
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Advantage may be taken in the day time to observe from the ships 
the nature of the country, angles may be taken which, combined with 
others obtained immediately on landing, will serve to fix any elevated 
points, forts, or bridges. Angles of elevation to any heights may bi 
taken and worked out, and thus some knowledge of the prominent 
features may be put upon paper, and prove of great assistance to the 
Officer in command. 


For many of the practical hints contained in this paper I have been 
indebted to the kindness of Captain Shortland and other friends whom 
I have consulted on the subject, and Iam free to confess that T have 
thereby added considerably to my own knowledge of “* Practical Nautical 
Surveying.” Admiral Ryder has also suggested the following ideas 
relating to the survey of an enemy’s coast by night. 

Stean launches may be used to rnn the lines of soundings, and with 
great advantage, owing to the speed with which they can run in, 
return, and escape if chased; the assumed difficulty of keeping the 
lead-line clear of the screws may be overcome by having a metal open 
framework fitted in front of, and on each side of the screw, or towing 
a boat alongside, from which the casts of the lead should be made. 

Hleetric Light—The power of throwing a beam of light, sufficiently 
brilliant to light up fully a ship two miles off, can, it is said, be obtained 
by means of the electric light. This may evidently be made very 
useful in aiding a night survey. Small fast steam vessels sent in on 
the flanks could frequently illuminate the beach and water near it, 
passing the beams slowly or quickly as may be thought advisable ; this 
would draw the attention of the enemy from the surveying boats which 
would be pushed on in the dark space between the flank ships and 
between beams of light thrown by those ships on the beach. 

Marking Ketreme Positions.—Kach boat should drop an anchor and 
heacon-buoy at her extreme position, which should be fixed by cross- 
bearings from the ships immediately after daylight, before the enemy 
has time to remove it. ' 

Beercise in amealking Night Surceys.—The only way to ensure our 
being able to make useful night surveys in war time, is to practise in 
peace time, first by day, and then by night. The boats from ships at 
Spithead could be usefully exercised at making a night survey of the 
wnchorage off Southsea Beach and the Isle of Wight, and from ships in 
the Sound, of Drake’s Island and the beach under Mount Edgecumbe. 

Signals.—The tlashing signals should be used when necessary, but 
very sparingly, from the boats. Each boat should have a general and 
a special pass word. 

The Colour of the Doats—This should be light 
distinguishable as possible. 


grey, to be as little 


| would remark in conclusion that although nautical surveying, from 
its simplicity, may seem suited to the meanest capacity, still, if real 
success be looked for, there is no profession that requires more straight- 
forward perseverance and steady application. Itis adapted not so much 
to “men of genius” as to those who possess the rare gift of industry 
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in one particular direction, or what Carlyle calls a capacity for taking 
trouble, with conscientious labour, shirking and evading no difficulty, 
completeness of work in all its divisions, and incessant practice when 
opportunities offer. 

I have thus, Sir, in as full a manner as the time at my disposal 
permitted, endeavoured to embody in my lecture the programme of the 
Committee of this Institution on “ Practical Nautical Surveying.” To 
fulfil the wishes expressed in the last clause of this instruction, viz., 
‘“* To ensure at some future time our having on board every ship of war 
‘one or more Officers capable at an instant’s notice of undertaking a 
“rough marine survey,” is, however, beyond my powers; with the 
active co-operation of the State it may nevertheless be accomplished. 

We possess gunnery establishments and go to vast trouble and 
expense in raising a body of Officers cunning in the manipulation of 
the huge artillery of the day, but unable, from pressure in one direc- 
tion, to give much attention to the art of navigating the wondrous 
platforms that carry that artillery. 

The science of naval gunnery, however perfect, cannot be turned to 
account, without the assistance of navigation, to guide our floating 
batteries with confidence and security. 

This fact strongly points to the necessity of extending to navigation 
and nautical surveying a care and encouragement similar to that which 
naval gunnery has so long enjoyed, 

If this could be done, and a system established by which the subjects 
briefly treated upon in this paper could be fairly and practically taught, 
it would in a few years “ensure our having on board every man of war 


‘one or more Officers capable, at an instant’s notice,” not only “ of 


‘“‘ undertaking a rough marine sprvey,” but qualified to perform in their 
various branches the responsible duties of the pilots of the Fleet ; 
able, as of old, to place an element of success at the disposal of the 
fortunate Admiral or Captain under whom they might have the honour 
to serve. 
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THE BREEDING OF HORSES FOR MILITARY PURPOSES. 
By Captain H. M. Hozire, Assistant-Controller, Aldershot. 


lr would be as useless, as it would be impossible, to attempt to describe 
the necessity for military purposes of maintaining a good breed 
horses ina country. The fact of the necessity of the horse in war has 
been recognised from the earliest times, and as military science has 
advanced, the value of the horse in the theatre of war has been more 
und more appreciated. Larger numbers of horses have constantly been 
required in each successive campaign. It is true, indeed, that in the 
present day the bulk of the forces brought into actual conflict on the 
tield of battle does not consist of mounted men at arms supported by a 
few foot soldiers as in the middle ages, and some enthusiasts, till the 
last war in France proved the fallacy of their views, actually insisted 
that arms of pre cision had driven cavalry off the field of b: ttle alto- 
gether. Expe rience, however, has prov ed, what common sense prog- 
nosticated, that the entroduc tion of arms of precision, both directly and 
indirectly, has increased the necessity of the horse for military pur- 
poses. 

In the first place, the introduction of a rifled armament has neces- 
sitated a much wider field of observation and of scouting than before. 
A much greater extent of coun try must be embraced by the vedettes and 
outposts, both in front and flank of an army, than formerly. The 
movements of masses of troops, and the concentration of armics must 
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be more carefully shrouded than of old, for now-a-days movements, 
when once matured, cannot readily be checked or altered, and must be 
carried through. A great portion of the success of the Prussians in 
the earlier days of the late campaign was due to the surprise with 
which their heavy columns burst upon the unsuspecting Freuch. These 
columns had been concent:ated secretly, and, during their concentra- 
tion, had been entirely shrouded from the observation of the I'rench 
purely by the wide screen of posts and deep curtain of vedettes thrown 
in front of the Prussian infantry by the Prussian cavalry. This 
cavalry not only entirely concealed the movements of its own armies, 
but, through the advantage of its numbers and organization, ferreted 
out and reported to its Staff every movement of the enemy. 

In the second place, the introduction of arms of precision has in- 
creased the distance between the lines of battle, even in actual contiiet, 
aud the rolling of the intermediate ground affords favourable oppor- 
tunity for the action of cavalry even ou the field ol battle. That this 
action of cavalry, however, much previously scouted in theory, is still 
of the highest importance, may be seen from the very latest experience ; 
for at the battle of Vionville, Prince Frederick Charles, although he had 
only 24,000 infantry, saved the day, and prevented the passage of Marshal 
Bazaine and 180,000 men by the skilful use of 19 regiments of 
cavalry. The wide extent of ground covered by modern armies in 
battle affords favourable points of concealment for bodies of cavalry, 
whence they may dash suddenly on unsuspecting batteries or isolated 
skirmishers. 

Again, armies now operate in much larger numbers and at muehi 
greater distances from their base of operations. Their trains of supply 
and stores must be much heavier than of yore, and would astonish a 
Turenne or a Marlborough. The introduction of breech-loading arma- 


ment has greatly increased the necessary supply of ammunition, and 


this ammunition must be supplied by horse power on the very field of 


battle at the moment required. Horses must also be ready to remove 
the largely-increased numbers of wounded beyond the further reach 
of fire. 

We may thus gather that the number of horses required in war will 


continue to increase instead of diminishing: and we can also see that 
broadly the horses required in war may be classed under four heads :— 

1. The horse required to be ridden ‘to collect intelligence, convey 
reports, and dothe various duties which form the functions of light 
cavalry. 

2. ‘The horse which requires to be ridden and take prominent part in 
the actual crash of the charge, and is retained chiefly for the duties of 
heavy cavalry. 

3. The horse required for draught and yet active enough to man- 
ceuvre, and to follow troops at a trot, or even a gallop. Such are the 
horses which draw the guns, the ammunition carts, the ambulances, 
and the first reserve of ammunition. 

4. The horses which are required to trail along the long lines of 
communication in rear of the army; to bring up to the supply 
depots the constant flow of food and stores, without which being 
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1 roperly assured, the Army cannot live a day, advance a mile, or fight 
an honr. 

or breeding purposes these might be further classified. The horse 
of the light cavalry and heavy cavalry may be regarded as one, for the 
lighter could be told off to the light, the stouter to the heavy cavalry. 
But the horse of the artillery and train should be kept distinct. . 

It seems a great error that this is not the case, as the train is gene- 
rally horsed much too slightly. The horses required for train pur- 
poses ought to be great heavy dray horses, of the type of the Clydes- 
dale cart-horse, the Suffolk Punch, or the heavy horses in brewer's 
drays, instead of as at present merely coarse imitations of cavalry 
chargers. One heavy horse would do as much work as two of the 
present train horses; would require half the attendance and only et 
three-fourths as much. 

It is very difficult to estimate the mumber of horses of these differen 
kinds which our Army would require in time of war, because it is im- 
possible to say how many troops would be put into the field. It may 
be, however, presumed that in case of that invasion, the fear of which 
alone ever induces any progress in military matters in this country, out 
of the regular Army at home, Militia and Volunteers. we should at 
least place 100,000 men in the field. 

The cavalry to accompany these should be in the proportion of at 
least 1 to 20, or 5,000; the artillery 3 guns to 1,000, would require 
300 guns or 50 batteries, of which 10 should be horse. 

The light train required would be 25,000 horses, and the heavy train 
would require with reserves, &e., 75,000. 

Cavalry—10 regiments, 500 strong, present establishment being 350) 
each, would require 150, or— 


1,500 horses. 
5,000 artillery. 
25,000 light train. 
79,000 hea vy train. 


106,500 Total. 


Now the total number of horses in the country is theoretically 
2 150,000, including old horses, foals, brood mares, &e. If these rane 
from foals to 15 years old, we have an average of 143,000 of each age, or 
572,000 horses between four and eight. If we had power to take all 
horses at once, we should be in no difficulty, but we have not the 
power, and if we had, it would be impossible to exert it. Fancy 
London, Birmingham, &e., with their horses taken away! Whole 
populations would starve, trade would be paralysed, and we should be 
actually playing the very game of the enemy. 

It would be impossible to seize the whole of the available horses in 
the country without warning; it would be a different thing if we 
registered horses during peace, and told the owners we should want them 
in war, as in Prussia. ‘Then owners could make their arrangements 
to be ready at the hour of need. 

But it is doubtful, notwithstanding stavistics, even if we could seize 
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all the horses, if we should get the numbers quoted above. Nothing is 
so fallacious as figures, and the real practical test of the quantity of 
horses we can get is the facility of supply. 

As to quality, last year for the manoeuvres we had to buy 1,038 old 
horses avowedly only for a few weeks’ work, and had to pay £38 a 
piece for them. 

This year we are again buying about 
as £1 to £2 for traveiling expenses. 

[t has been urged that the horses could have been procured young 
abroad, and after being kept for two months on Government forage, 
sold at a profit; but_the Continent would be closed in time of war, 
or at least there would not be time to get the horses over, and it was 
wise of the Government, if solely from question of experiment, to 
determine to draw all the horses required from the horse market. 

We can now see sufficiently well, that it is most difficult to get 2,000 
horses in time of peace of serviceable condition, and we may confidently 
predict it would be impossible to find, at the sudden outbreak of a war, 
the 100,000 which we have seen above would be necessary for mili- 


2,000 at, I believe, £42, as well 


tary purposes. 

The worst feature of the case is, that instead of there being any 
prospect of improvement, both statistics and facts for once agree, and 
show that matters are rapidly getting worse. We see that this year 
we find more difficulty in getting horses than last year; we know that 
the prices of remounts have had to be raised, and we know from every 
good authority that horses are daily, and will become daily more difli- 
cult to obtain. The causes of this diminution of horses seem not 
difficult to perceive. ‘ 

1. Prices offered in the foreign market have tempted breeders to 
part with their mares. In Ireland the action of the KEneumbered 
Kstates Court, by throwing the formerly small holdings into larger 
farms, has greatly diminished the number of mare owners and conse- 
quently of foals. 

2. The breeding of the heavy cart horse which, on our present 
system, is not available as a military horse, pays the farmer better, as 
it can be worked at two years old on the farm, and is less liable to 
disease and accident by galloping about against fences, &c., than the 
more active and highly-bred horse. 

3. The large exportation of the country. 

4. The tendency of purchasers, especially the Government, to deal 
with middlemen and contractors instead of with breeders direct; a 
course which diminishes the breeder’s profit. 

Whether, however, these be the true reasons or not, the acknowledged 
dearth of horses makes it necessary that some measures should be taken 
to obtain a ready supply of horses in case of war. 

Foreign countries have long recognized this. France distributed 
horses among the farmers in time of peace, which were to be called 
up in case of war; but this system at the outbreak of the last war 


was found not to answer. 
Prussia established large studs, and also possesses the power of 
seizing a certain number of horses at fixed prices from each part of the 
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country. This system in Prussia is not so dangerous as it would be in 
England, for Prussia is a country mainly agricultural; and in time of 
war agricultural operations are naturally delayed. 

Till lately we had an excellent breed of horses in England. From 

early days the rulers of the country had devoted attention to the sub- 
ject, and the climate seems naturally to have been suited to facilitate 
their endeavours. 

In the reign of Henry the First, the first Arabian horse on record 
was introduced into this island by Alexander, King of Scotland, and 
was presented to a church; and in the reign of Henry the Second, 
Smithfield was already famous for the racing there of hackneys and 
charging steeds against each other. 

John imported 100 heavy Flemish stallions, the distant sires of our 
now famous Clydesdales and Suffolk Punches. 

Many Kings imported horses, but it was in the reigns of Charles the 
Second and William the Third, that the great horses, which may be 
regarded as the patriarchs of our present thoroughbred racehorses, 
were brought to this country. These were the Godolphin Arab, the 
Darley Arabian, and the Byerle y Turk; and the blood of some one, or 
all of these, beats in the pulse of every horse now on the turf. 

From the Byerley Turk, have sprung in direct male descent Hobbie 
Noble, Thormanby, Bay Middleton, Flying Dutchman, Parmesan, 
Caractacus, and Buccaneer. 

From the Darley Arabian, in direct male descent, Touchstone, Orlando, 
Marsyas, Cotherstone, Lord of the Isles, Dundee, Gladiateur, Stockwell, 
St. Albans, Lord Lyon, Voltigeur, Weatherbit, Beadsman, and Blue 
Gown. 

From the Godolphin, the Melbournes and West Australians. 

For reasons into which it would be here tedious to e nquire, it is my 
opinion that the more the blood of the Darley Arabian is concentrated 
in a horse the better he will be for what is ‘technically ¢ called staying 
purposes. 

Now the crucial question is, What measures are we to take to pre- 
serve, or perhaps how to improve, the quality of the breed and increase 
the quantity of horses available for military purposes ? 

We might— 

(1.) Prevent exportation of all horses. This method would be 
clumsy and contrary to the spirit of the times, unfair to the landowner 
and farmer, and extremely impolitic. 

(2.) Prevent exportation of mares. To this plan there are of course 
similar objections to the former. 

(3.) We might form Government studs. This might meet the diffi- 
culty to a limited degree, but the expense would forbid all the horses 
we require being bred in this way. 

(4.) We should ce rtainly encourage breeders of all descriptions by 
dealing directly with them, and not allow a monopoly of the w hole 
trade to fall into the hands of a few contractors. 

(5.) We have seen that the horses required for the train constitute 
the great proportion of the horses which would be needed at the 
outbreak of the war, These could easily be procured at moderate 
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cost, provided that we would only recognize that for train purposes, 
we should have cart horses instead of imitations of bad cavalry 
chargers. 

Were this so, Clydesdale or Suffolk stallions might be located in the 
various districts of the country and epen to free use by the farmers, 
provided that the stock were liable to be taken in case of war by the 
Government at a fixed price. Of course one agreement would be, that 
none of this stock should be sold to go abroad. Farmers would gladly 
consent. There are believed to be about 250,000 cart mares in England. 
It is probable that as a cart mare can do her farm work till within a few 
days of foaling, at least 100,000 of these should foal every year, and 
vive the Government an available annual contingent of 100,000 draught 
horses; at the same time mares east from the Government service, 
should be sold at merely nominal sums in the market towns, so as to 
fall into the hands of farmers—not cab-drivers—and be available for 
breeding. The light horses zot by the local cart stallions would be 
available for the light train, perhaps even for the cavalry; the heavy 
ones for the heavy train. Stallions should be shifted from district to 
district every two or three years to prevent the same strain of blood 
being consolidated in any one district, and to provide that the species 
should not be deteriorated by in-breeding. 

Having seen how the train horse might be procured, let us now turn 
to the cavalry horse. Speaking from a breeder’s point of view, the 
horse for the heavy cavalry is the same as that for the light cavalry, 
for the former would only be the heavier selected trom the young stock. 
[t is my firm impression (though I believe it will be regarded as 
rank heresy by many cavalry Officers) that there is nothing equal to 
the thoroughbred blood horsey provided the thoroughbred horse has 
bone and substance. A good blood horse has more bone and substance 
than good half-breds. ‘This can be amply demonstrated by weighing 
similar sections of the bones of each. People accustomed to see young 
thoroughbreds of two or three years old on the race-course in racing 
condition condemn them as weeds; but what would half-breds look 
like in similar conditions ? It is not fair to compare the three-year 
old in racing condition with the pampered troop horse of eight or nine 
summers rolling in fat and only exercised at watering order. The 
way to see the thoroughbred as compared with the half-bred, is to 
visit some of the stud farms, such as Hampton Court, and see a fur- 
nished mare or stallion six or seven years old. It is such as these 
that we should wish to have as chargers for our cavalry. They would 
do more work, stand more fatigue, and exist on less food than any 
half-breds; but unfortunately the expense prevents us from getting 
them. We can only approach as nearly as possible. To do so we 
might place a certain number of thoroughbred stallions in different 
parts of the country for the use of country gentlemen, to whom for 
the cavalry horse we must look more than to the farmer ; and maintain 
the right of having the stock at an assessed price in time of war. 
These sires should be obtained from the best stock of the country, 
and should contain as much Darley Arabian blood as possible. 

But to maintain the sires that we should want, and also to obtain the 
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horses we should wish, there ought to be at least one or two Government 
studs. At the present moment many good horses, such as Paganini, 
could be bought moderately from the turf and would act as sires ; but it 
appears as if we could not long trust to the turf. It is impossible to 
deny that some excellent horses are still on the turf, perhaps a few as 
wood horses as ever were on the turf are now in training; but the 
veneral average is deteriorating. The prevalence of short races and 
handicaps allows worthless horses to be retained in training which 
become sires and still worse dams; and although afew horses can stay 
well, the Queen’s plates are nearly now always carried away by one 
Krench gentleman, M. Lefevre. The Legislature might interfere here 
usefuily. Nearly all the horses that can stay in England belong to the 
foreigner, M. Lefevre. If the best thoroughbred class deteriorate, so 
must our sires deteriorate. 

It would be advisable to have studs for sires, as it is very difficult 
to buy good sires, except at enormous sums, when once exposed on 
the turf. Yearlings might be sold on condition of being returned at 
the end of their racing career. 

All good mares should be covered gratis at the Government studs, 


und stock liable to be taken only in case of war. 

[ have endeavoured to explain the ideas I have formed. They can 
ouly claim to have been carefully considered and not crudely enun- 
ciated. It will be a great pleasure to me if they may lead to a dis- 
‘assion and consideration of a subject which seems to me to be so 

y important to the nation in general and to the Army in particular. 








The Earl Carucart: I do not know, whether 1. as a stranger, am entitled to 
say anything on this occasion. If I were allowed to do so, I would merely wish to 
suy a very few words, to show how anxious we farmers are to co-operate in any 
possible way. As a member of the Council of the Royal Agricultural Society, I may 
say we have already taken great interest in the subject now in question. I have given 
iny best attention to every thing that has been said by the able and gallant lecturer. 
Although T was prepared to hear a most able lecture from a gentleman of his great 
reputation, I must say that I was not prepared for the -comprehensiveness, the ability 
and research which this lecture embodies. We farmers can agree in a great deal 
that has been said by the gallant lecturer. I am sorry that circumstances did not 
allow me to take notes, as 1 would gladly have followed the lecturer throughout his 
lecture. I venture to think he has scarcely given sufficient importance to two points. 
Virstly, there are great numbers of horses retained in this country for the purposes of 
luxury. These horses in case of war are all available. And in a military point of 
view we must not forget the steam-horse, because, you know, our friends the Prus- 
sians at Paris had the steam-horse, which they found exceedingly useful. I have no 
doubt from all I see of steam traction and cultivation, that we shall see the steam- 
horse day by day more and more employed. I have watched him, not from his 
earliest infancy, but for the last eight or nine years, and I see him making wonderful 
progress. As regards the inducements to farmers to breed horses, by reason of the 
Government supplying stallions throughout the country, really as far as agriculture 
is concerned, we have many stallions, and really good ones. I doubt whether the 
Government offer would be a great inducement. As to purchases by middle men, I 
incline to agree in thinking it would be an advantage if Government were to go more 
into the market and buy for themselves. Referring to the lecturer’s observations as 
to the use of cart horses for guns of position and military train purposes, I entirely 
agree with him. I know from: my own experience that the thoroughbred cart horse 
is a better animal than the coach-horsy cart horse. The real cart horse keeps his 
condition better ou the same fogd, throwing his weight also into the collar. I believe 
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the Clydesdale to be the most valuable cart horse that we have. I have heard the 
origin of the Clydesdale horse was this:—A Duke of Hamilton, about 200 years ago, 
brought over a number of Flanders mares for his carriage ; they were crossed with 
the horses of the district. I do not know et what period the Suffolk Punches were 
first bred, but J have no doubt that they havea Flanders origin. On the whole, and 
regarding our subject generally, [ am inclined to think that we must rely for our 
1 the general law of supply and demand. But we 
3 y prior: who knows all 
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must always remember there is a certain Chancellor of 
about the horses of the country ; ant ‘a whoever } be Chancellor of the Exchequer, 
he invariably lays a apd: md on the horses, and thereby to some extent dis- 
courages horse keeping and horse breeding. Whiy, a man for a consideration dar 

lift on the road, for he does not know whether the stranger may 
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not give 
or may not be a tax-gatherer. In conclusion, I would say again—the object of my 
speech—that the Royal Agricultural Socicty of England took this matter up. Some 
time ago, | igaawe’. g fhe principal veterinary surgeon of the Army to write a 
paper on the supply of horses for the Army, which paper was published in our 


y Captain Hoaer’s able lecture 


Journal, and when in gps we shall be glad to stud) 
and to give it our best consideration. We civilians thank you for this opportu 
} ‘our warmest acknowledgments 
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‘in the world. I am afr: 
ery long time the nares have 














ating very much. 


and there has 


















been an increased difficulty every year in procu horses for military purposes, 
for every other purpose, too. The difference of price tests the number of horses there 
are in the country. ia before the Crimean war, the horse artillery used to give 
thirty guineas for their horses, and the cavalry twenty-five guineas. Now the horse 
ery give forty-five guineas, and the cavalry forty gu The artillery cer- 
tainly ay re Sup} Ore l to have four years old, al l the cavalry also are supp ysed to have 
four years old; but they t: therh as four } | Ist of October, which 
is really three-a oiketal f is old; so tha little difference there. 





iy have increased the price 


During the last two years the Gen 
‘ » different horses employed on the 


they give for their horses by £10. The 
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risen to an enormous extent, so much 
£100 a piece. It seems 
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horses in a great 
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s price for a cart ‘ice can be got as easily as possible now. 
_ to get draught ho for our artillery and for draught purposes at the 
‘ wuyres with the greatest facility, we imagine that we are to send out 





rm two thousa1 id horses, and we shall get them directly, but you cannot 
wares to go out of this country. In a country like ours it 





you allow tin 
s very important to keep up the breed of horses, not only for military, but for every 








other purp Ise, {rc racing and fox huntmg down to polo, « amusement you 
like to employ them at. say, “down to polo, [ think it is a 
good game to tear h young » ride; it y poles 5 and the came is 

ot very well known, but avery good game. I do not quite agree with 
Cap in on one } ; he does not think it is necess ry to consider 
the cause of the mares going out of t cot ‘y. Ido, because I think that is the 
cause of the whole evil. 4 > of m: going out of this country is, simply, 
as far as I understand i t encouragement enough given to farmers to 
} thes ives. Yor ? yur farmers. I do not believe that any breeding 
stud in. the world will the number of horses that we want in this 





country. You want the farmers to ans you with horses, and for that they must 
keen their mares. Nowwhat happens? In t twenty years the coaches have 
been given up. The farmer has not been able to sell a horse he did not want to the 
nearest coach for a leader or wheel horse, or for any of those employments that were 
open to them then. The only chance they have of selling horses for light employ- 
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iuents is to omnibus proprietors in connection with the nearest railway station. Then 
the question for the farmer is, “ Which pays me most; a horse ora bullock?” I 
have been farming for some time now in a small way, although my military duties 
have taken me away so much that I could not attend to it properly (I live in 
Scotland) ; but I know that a horse does not always give you a profit. Therefore, a 
farmer, unless he is encouraged, will not keep a horse. Now, the only plan which 
has ever scemed to me practicable in the way of encouraging farmers to keep horses, 
iy with the Queen’s plates that are given for racing, and to employ the 
at agricultural shows in each county. ‘The Queen’s plates are now 
useless as an encouragement to improve the breed of race-horses, because it is not 
the best class of animals that compete for these cups. Let a prize be given for the 
best stallion, which shall remain in the county or district (whichever the Government, 
or those whom they employ, shall think best), and cover the mares of the farmers who 





is to do av 





money as pri 








belong to the county club cr association, at the small fee of two guineas, and some- 
thing for the groom; the stallion not to be allowed to go out of the county or 
district on any consideration for that year. If you give this money in prizes, there 
is a chance of people being induced to bring the best stallions into the county. We 
have got plenty of good stallions in the country ; iculttiral shows, they 
t they are bought by the foreigner, and thev go abroad. If Govern- 
uch prizes as I have indicated, it woud make it worth while to 
lions to the shows, on the condition that they should serve 
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win a prize, | 


ment could ul 
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people to bring their 

the mares of the farmers during the year, and they might have a testimonial, or 

whatever you choose to call it, to say that the horse has won «a Government prize. I 
1 


believe this plan would be a great encouragement to farmers to keep their mares ; 
and persons who, perhaps, ave not farmers, people in a small way, who have got a 


mare which they use for their own dog cart, would take their mares to the stallion to 
be covered; they would not only know that they were going to a horse that had won 

prize, but a horse that had got the Government mark upon it, or the proof that it 
had won a Government prize. I believe if that were done you miglit give sufficient 
encouragement to farmers to keep their mares in the county and to breed horses. 1 
do not believe in Government s‘ ids. A Government stud might provide a few 
stallions to travel about, but it vould not possibly provide mares or horses, the 
expense would be too great. With the cups that are given for racing purposes, 1 
believe you might cover the whole expense. <At all events, this is the idea that ] 
have formed on the subject, and I believe it to be the only practicable course. 1 
think we ought to have the best horses in the world. Foreign nations have been 
sending over re trying to get the best blood out of the country. But I do not 
believe that any country can compete with us, beeause they have not got the 
feeding. The very soil makes as much difference in the production of horses as it 
dloes in the production of crops. You know perfectly well that you cannot get the 
ame crop in every ground, and you cannot get the ne horse on every ground. We 
have proved in Yorkshire, in Lincolnshire, and in Lreland, that the soils there suit 
horses, and there are other parts of England as well; but it is chiefly in those dis- 
tricts that you can breed horses. here is no other country in the world that can 
breed horses in the same way. Climate and soil have as much to do with the 




















hyeeding of horses as with other things, including, of course, care and management. 
I beg to thank Captain Llozier again for bringing this important subject before us. 
Colonel BAkEr, 10th Hussars: Tani sure we all owe our best thanks to Captain 
iozier for the very able, impartial,and accurate way in which he has brought this sub- 
ject before the meeting. Tt is one of the greatest possible importance to every branch 
of the service, and it is one also which is open to very great controversy. I think that 
in dealing with it, we should first consider how the evil which Captain Hozier has 
placed before us has arisen, and next how that evil may be best met. I think it 
would be found on inquiry that it has arisen from three causes. First, from the 
increase of riches in this country, which has created a greater demand for horses ; 
secondly, by the exportation of a very large number of horses to meet the demands 
of foreign countries, and those demands have been very great of late years. That 
evil has been very much increased by the exportation of a very large number of 
mares, in larger proportion than the number of horses. Third!y, by what has been 
so well put before us by the gallant Chairman, the fact that it pays farmers better now 
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to breed cattle—the price of cattle having so enormously increased of late years 


than it does to breed horses. It remains for us to consider how this evil can be met. 
} must say IT am very glad that Captain Hozier in his lecture to-night touched so 
ably, not only upon the question of the breeding of horses, but upon the question of 
«reserve of horses for military purposes, for upon that question of a reserve lies the 
With regard to the 
breeding of horses, I think we must give up as hopeless the idea of providing for 
But there is no doubt that Immense 


main point with which we, as soldiers, have principally to deal. 


the deficiency by means of Government studs. 


cnecouragement might be given to breeding by the means which have been laid before 
us by the gallant Chairman, and by other means which have been considered, and 
which probably will be laid before us hereafter. But with regard to the question of 


x reserve of horses for military purposes, we can consider that question without 


reference to the executive or the Government. It appears, as it must appear to any 


one who has gone into this‘question statistically, that the number of horses in this 
country is at present quite sufficient for any military requirements that would be 
likely to arise. But we have no control over the horses of this country. Captain 








Hozier has given you the statistics, and the difficulties which occurred last y 
when we attempted to put a small corps @’armée (or what would be considered abroad 
asmall corps d'armée) into the field. I have had long conversations with ditferent 
dealers and different breeders relative to this question, and they all agree that it 
would be impossible, even in cases of emergency, to provide anything like a sufficient 
number of horses to put a very small force into the field. IL have asked a great 


many opinions from a great many dealers and breeders, and they all say that there 


is only one means by which that can be done, that is by a system of requisition, 


Nhat is very unsatisfactory. With that difficulty staring us in the face, I think we 


owe Captain Hozier very great thanks for bringing the subject forward in this way, 
wud so opening up a discussion which cannot fail to be useful. Having said sv 
much, T will now touch upon the point how we may make the supply of horses 
which does exist, useful for military purposes. Supposing we give, as it has beei 
advocated, every encouragement to breeders, why should we not have all the horses 
in the country registered? They should be registered as it is, because they are 
taxed. Why should we not have them registered and described ? And if the 
country is not prepared for conscription or ballot, as regards the supply of men, still 
I think it ought to be prepared for the ballot or conseriptive system as regards 
horses whenever the actual emergency arose. If we had all the horses registered, 
and had the ballot amongst those horses which would be required for the different 
purposes of war, and if those horses, having been examined by proper veterinary 
authorities, remain so registered, then in case of war we should know exactly in eaeh 
» where to put our hands upon the number of horses that we might require. 





eoun 
If those horses so registered were exempted from taxation, it would be a slight 
hoon to those who would have to give them up, but only to give them up at a fixed 
price in ease of war. [ need not say that the horses in this country vary very much 
in price. Horses of extreme value might be drawn by this conscriptive system or 
haliot, but as the country would not be prepared to pay for horses of that description 
in case of war, they would come out of the category of horses for military purposes. 
lierefore, we should only draw and keep on the register such horses as the country 
certain price for, in case the emergency arose. I trust 





would be prepared to pay 2 
that the subject will not be dropped, but will lead to a discussion that will be of 
value. 

Mr. T. Paix: [ should like to say a word if Iam not out of order. I imagine 
that this question is one of pounds, shillings, and pence from beginning to end. The 
noble lord who spoke after Captain Hozier, said it was a subject that the Royal 
Agricultural Soviety had taken up very deeply. T quite agree with his lordship that 
we have taken a great deal of interest in it, but we have been unable to arrive at 
any conclusion whatever upon the subject. I heard the gallant gentleman who has 
just sat down say, that it would be an excellent thing to have a sort of registration 
of the number of horses that were kept in this country, so that in case of war they 
should be called upon to be useful to the service. But I take it if any gentleman 
was in possession of a horse worth three or four hundred guineas, he would think it 
7d that he should be called upon to give up that horse. (Colonel Barer: | 


very hard tha 
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exclude them). But, then, the poor man who has got a horse of thirty-five guineas 
value would say that it was very hard that he should have to give up his horse, and 
the rich man be allowed to keep his. All these things I contend are a matter of 
pounds, shillings, and pence. One or two remarks have been made as to the breed- 
ing of horses. The gallant Chairman says it would be an excellent thing if we were 
to do away with the Queen’s plates, and to have horses in the different counties 
which should be available for the service of farmers at oue or two guineas a-head. 
That is a very good idea as to placing of stallions. Then there is another to follow 
afterwards. A farmer says, “ I can go and use this horse at one or two guineas; | 
have avery good mare, and I shall put her to it.’ But he sits down over his 
churehwarden’s pipe, and he begins to calculate the odds, and he arrives at this 
conclusion—* If I put my old mare to this horse at one or two guineas, when the 
foal arrives at the age of three years [ may be unable to get twenty-five or thirty 
guineas for tie horse. I have got a cow, [ can put my cow to the buil, and in 
twelve month’s time I can get a heifer that may be sold for seventeen or eighteen 
guineas.” Now, the price of cattle has so much increased in the last eight or ten 
years that the farmer naturaily feels that he must farm that which is most produc- 
tive tohim. (Lhe Cuarrman: I did not say that the colt was to go to the Govern- 
ment. Let the farmer make what he likes out of it). Nor did I. His price as a 
three year old may be worth thirty-five guineas, but the farmer has got to get a 
customer for it. ‘Then the colt may have the strangles, he may be a roarer, or 
he may become blind. But the heifer will be worth sixeeen or seventeen guineas 
in twelve months. A noble Jord said to me the other day, “Pain, what can I 
do for the purpose of increasing the breed of horses? 1 should like to buy a 
stallion, and I should like to buy half-a-dozen good old-fashioned mares, that I 
would give to my farmers to induce them to breed.” I said, “ My lord, you may 
get the mares and you may get the stallion, and they will breed, perhaps; but 
you must do something more, you must give them a guarantee that when the 
animal is three years’ old you will give him £35 for it, whatever it is. Then 
he will be induced to breed, but unless there is a certainty about it he will not 
breed horses, but he will breed a cow.” You may endeavour to lay down theories 
as to the breeding of animals of any description, but it only comes to one thing, that 
is£ s.d. All these theories may be very good, but they are of no use when they are 
brought into practical work. L have one idea about the subject, «a very poor one ; it is 
this, that a stallion should be put into every county, that stallion to be the property 
of the Government ;_ that that stallion should not be allowed to be put to any mare 
that has not hereditary soundness, and that Government should offer prizes to the 
amount of £50, not for stallions, but for the best three and two-year old foals bred 
from thismare. ‘Then you willinduce the farmers to breed, but you will not induce 
them to breed unless you can show that there is the prospect of certainty. 

General Sir Witttam Coprineton: L should doubt very much whether the 
increase of price shows a searcity of horses in the country. In every single thing in 
this country prices have risen, and unless the lecturer will be able to show that there 
are fewer horses at this moment in England than there were before the price was 
raised, I do not think the question of price tallies with his argument. As everything 
has risen in price, so Government may have to give more, as every gentleman has 
to give more for the horse that he wants to ride. Artillery horses are no exception, 
cavalry horses need be no exception to this result, therefore I should be glad to 
know if there is really any such scarcity, independent of the price as a test. I do 
not quite think price isa test of scarcity, because everything has risen. There is no 
doubt the whole question is one of pounds, shillings, and pence. If Government 
would choose to raise its price to fifty, sixty, seventy, or one hundred guineas, the 
Government would get the horse they wanted ; there cannot be a doubt of that, for 
horses can be got by gentlemen who want to hunt, or by those who want to ride 
them as hacks. I believe the horses would come if the money was forthcoming. 1 
do not say Government can afford to give those great prices, but horses can be had 
by paying for them, for, as I said before, it is quite a question of pounds, shillings, 
and pence. With regard to the registration of horses, there would be great difficulty 
with respect to it in a country like England. We should have to provide » large 
civil establishment for the purpose, and we know that civil establishments, interfer- 
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ing with the liberty of private arrangements, are not well looked upon in this 
country. I rather doubt the practicability of carrying out the proposal in England. 
You may be quite sure that if ever this country should want horses for military 
service, in case of invasion,—which it now seems is the main purpose for which an 
army is to be maintained,—it will not be a question whether you shall buy, you must 
have a temporary dictatorship with power to take horses when and where it is 
necessary. 

Mr. Parn : You must bear in wid that the value of the horse has very much 
increased of late. Horses are now, [ should think, 33 per cent. dearer than they 


were four or five years ago. But there is this to be considered, that the wealth of 


the country is so much greater than it Was, that more people keep horses, more meu 
hunt, there is more luxury at the present moment than there has been for many 
years past. One observatioy which the noble lord made was of a practicai character ; 
it was this, that if you took off the tax upon horses, it would conduce to the im 
provement of the breed of horses, by enabling people to keep horses; you might as 
well tax a cow as tax a horse. 

Sir W. Coprinetron: To make another remar 


a. 


k. The lecturer, Colonel Baker, 





and myself were at the establishment at Trakelinen, in one of the provinces of 


Prussia. Perhaps the lecturer will describe to what distance that establishinent 
extended its ramifications in the provinces, whether the large establishment 
we saw there was merely for keeping a centralised establishment, or whether the 
stallions were sent round the different parts of the country. My impression is that 
they were so sent to cover mares in the different parts of the large province in which 
the establishment was situated. They leave the stock with the farmers, and | 
think the Government take them at their own price in consideration of the stallions 
being sent out free. If the lecturer could give us some explanation on that point 
might be interesting to the meeting. 

Earl Carucart: There is one point of considerable importance which I omitte 
1 have read an admirable paper somewhere, I think it was in the Révue des Deu. 
Mondes, on the recent use of railways in war. It was especially laid down by the 
Prussians that a railway in war in advanc u army, comparatively could be litt! 
depended upon. One objection was that it deteriorated the troops, that infantry 
carried by railway did not come up in‘such good figl 
by road. Another objection was the want of expansibility. You want troop 
coming to the front to expand fan-like. I entirely agree with my friend (Mr. 
Pain) that the breeding of horses, as [ said before, like most thir 
depends upon the general law of supply and demand, or, as he puts it 
on£ s. d. 

Captain Hozter: I believe Sir William Codrington is perfectiy accurate with: 
regard to the Prussian stud at Trakehnen. The stallions are sent round to the farme 
in the province, and Government have a right to take the stock at a certain age and 
ut acertain price. But I believe the Government stud at Trakehnen, as far as th 
horses actually within the walls are concerned, are not intended for military put 
poses, they are kept chiefly as sires to serv. ves all through Germany. As to the 
question of a diminution of horses in this country, Lam not prepared without book 
to give an opinion about thee. I rather think the Board of Trade returns show that 
the supply of horses has actually diminished in this country to a small extent. If] 
remember right, within the last three or four years, this diminution seems to be at 
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the rate of two or three hundred a year, whereas the number of horses ought to 
increase with the increase of population aud wealth. (Sir W. Coprinaron: That is 
the taxed horses?) I believe the returns are made of all horses. The thorough- 
bred horses have also decreased in numbers within the last two or three years. 


believe the thoroughbred stock has considerably declined during the last two or three 
vears. There is only one word more that I wishto say. The noble earl spoke about the 
use of the steam-horse in war. I hope he does not think we do not attend to tha 
n our army, because we have had a traction-engine at Aldershot, and we find, as the 
Prussians have found, that it is very useful when an army has settled down for u 


siege; you can then use the traction-engine. But as long as an army is moving 





oss country, over mountains, and where roads have been broken up and bridges 
destroyed by the enemy, then, for all practical purposes a traction-engine ia useless 
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Besides that, the traction-engine requires an enormous quantity of fuel to feed it, 
and it would be necessary to have almost as much transport for the engine as for its 
load. 

The CuarrMan: We have to thank Captain Hozier for his valuable paper, and 
also the gentlemen who have favoured us with their observations. 


Mr. Winuiam Wuirr, F.S.A., of 30a, Wimpole Street, exhibited 
and explained his Porte-Knapsack as follows: 

The Knapsack itself is like an ordinary waterpoof one, but is fitted 
with light stiffening canes, to allow of contraction in size, and of sim- 
plicity in the fastening of it. 







PATENT PORTE-KNAPSACK 


The Porte-Knapsack has a very light frame, or yoke (y), to keep 
the bearing webs in fexsion. The whole of the weight, instead of 
dragging as usual from the jrout of the shoulders, is carried upon the 
shoulders by these tension webs (t), except what is distributed on to the 
back, by the back webs ()) resting gently against it. The webs should 
be buckled just tight enough, to keep the cane yoke (y), and the cross 
cane struts (c), at about the angle shown on sketch, when in use. If 
not tight enough, the Knapsack will have a tendency to slip off, if too 
tight, it will not fit pleasantly. The proper adjustment is when it will 
just lodge on the shoulders and back, without the aid of the fastening 
straps (f), which are required to keep the load from jolting off, but 
which still allow perfect freedom from strain and leverage. These 
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fasteners, fitted with the usual hook and eye (i), should be buckled 
as short as they will go, without being tight enough to press against 
the front of the shoulder. When not in use, the shoulder yoke and the 
cane cross struts may be kept folded close on to the back of the Knap- 
sack, by passing these fasteners behind the tension webs and hooking 
them into each other. The small neck strap (x) should be tight 
enough only to keep the back of the cane yoke well off the neck of the 
wearer. 

[ have carried with the Knapsack over 20 lbs. weight without incon- 
venience, and I have carried, at the rate of more than four miles an 
hour, 15 lbs. with less_ strain than I could have carried 10 Ibs. at : 
slower pace by the old mode. 

Rejoicing as I have always done in the freedom and independence 
of Knapsack excursions, though fain to seek relief sometimes from thie 
labour, and the langour, entailed by all previous methods of slinging 
the burden, through which multitudes of soldiers, especially young 
soldiers, as well as civilians, have suffered terribly, it is a pleasure to 
place within the reach of my friends (and of the public generally) a 
mode by which it may be carried without such inconvenience. 

The Porte-Knapsack may be fitted to an ordinary Knapsack; but 
the expanding Knapsack which forms part of the same patent, and 
which is particularly simple in its arrangements, is specially suited 
to it. 

In reply to a question, Mr. White stated that the weight of the 
apparatus was about 2 lbs. and a-half. 
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READ AND NICKOLL’S PATENT INDICATING DAY AND 
NIGHT HELM SIGNALS FOR PREVENTING COLLISIONS 
AT SKA. 


By Mr. Grorce Reap, RN. 


I nave the honour to bring before you this evening an invention 
for the prevention of ** Collisions at Sea.” 

It is a subject which must enlist the attention and sympathy oi 
every class of the community, whether it be the shipowner, the ship 
insurer, the merchant, the traveller, and last but not least, “poor Jack 
himself, as all have a vital interest in this most important question. 

The traffic on the ocean has become so great, the value of the mer- 
chandise so immense, the sailors employed, and the public who travel by 
sea so numerous, that every nation is not only interested, but is in duty 
bound to adopt such measures as may tend to lessen the loss of lite 
and property by those fearful collisions, which are continually occur- 
ring, and to render voyages as free from danger as possible. 

In order to convey an idea of the magnitude of the subject, I beg 


to call your attention to the last published returns of the Board of 


‘Trade, by which it will be seen that the total number of British vessels 
entered inwards in 1866, amounted to 33,393, equal to 10,692, L02 
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tons; and in 1870, to 35,182, equal to 12,380,590 tons, showing an 


increase of 1,78 vessels, and an increase of 1,688,288 tons. 








During the same years there were cleared outwards, 1866, 
5 


32,205 vessels equal to 10,563, 24 tons, and in L870, DO 405 vessels, 











equal to 12,691,790 tons, showing an increase of 3,202 vessels, and of 
2,128,166 tons; so that in four years, viz., from 1866 to 1870, there 
was an increase of 4,991 vessels, equal to 3,816,454 tons 
ith regard to foreign vessels there were cleared outwards in 1866, 
24,575, equal to 5,086,656 tons, and in 1870, 24,751, equal to 4,855,028 
ons, showin: inn » of 176 vessels, and an inerease of 748,372 
number of vessels, both British and foreion, cleared 
60,156, the total number of tons amountine to 





n these vessels, it may be estimated that there are 
atiics, saaaiie ss mnlawon ha haps 
in half a million of men employed. As the number and 





speed of the vessels increase, so unfortunately do collisions become 
more frequent. 

[ have made out an estimate of the loss of property by collisions, 
ed millions per annum. Whilst 
us amounted to 2,185, of wl 
totally destroyed, in 1871 they amounted to 2,5 


entirely lost. 





and it is somethine like one hund 
1869 the ecollisi 





157 vessels were 





, of which 176 were 





es at : . ae 

That steamers are rapidly supplanting sailing vessels is shown by 
the Board of Trade returns. In 1870 the tonnage of steam vessels 
built in the United Kingdom was 225,665, and of sailing vessels 


tons in favour of steam. 





erence of 108.65 


lia,’’ on Collisions 


In a very able article in the “ Knelish Hneyclope 
at Sea, written by the well-known Mr. Saxby, R.N.,) it says, referring 
to the question of liehts, ‘* and committees and others who have ap- 

proached the question of Collisions at Sea, all seem to have 

neglected to give due prominence to the want of attention to that 
which is the soot of the eril, namely, that when ships are approaching 
in opposite or me Ha directions, no collision would be likely to 
take place, if one Commander I:new what the other was about to do 
vith his heliny—positirve safety hinges on this.” Again, the same 
author says, “without the aid therefore of some further legisla- 
“tion, can we hope te prevent collisions. It may, however, be re- 
marked, that if iwo persons are meeting carelessly on a pavement 
‘ collision is only avoided by one of the two knowing in proper time 
what the other is about to do. The same remark applies to shipping ; 
‘a ready means of knowing it 1 time the intended motions of an opponent 


eems ind ispe : sabie to — 
I 





: present system of lights has proved inadequate for the preven- 
tion of collisions. 

Our invention, if adopted, would render collisions next to impossible 
as it would supply the one thing needed, as mentioned by Mr. S: axby, 
vizZ., enable one Commander to know what the other was about to do w it] 
his helin. 


It is true that the 13th article, of the “sailing rules,”’ attempts to pro- 
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vide for the emergency of two ships meeting, but it often happens that 
other vessels are so much in the way, and in such positions that their 
regulation lights do not show, and for other reasons it is frequently 


impossible to obey this rule; it is thus left entirely to the judgment of 


the person in charge of the ship, which way he will put his helm, and 
should each vessel be steaming at the rate of 12 knots per hour, they 
would be actually rushing at each other at the rate of 24 knots an hour; 
there is thus no time to deliberate. A may imagine that B will put 
his helm to port, whilst B with equal justice may suppose that A will 
put his helm to starboard, the consequence is, that although each may 
have used his best judgment, for want of knowing with certainty, 
which way the other will steer, a collision ensues with probably great 
loss of life and property. 

With the side-lights now in use, it is impossible at night to know 
when a vessel is approaching end-on, or nearly end-on, whether she 
sees you, and intends to alter her course, and, if she does, whether 
she will pass on the port or starboard side, hence arises, immediate 
danger to both vessels. It is often « source of anxiety to those in 
charge ofa sailing vessel sailing by the wind “close hauled” “which side 
a steamer will pass, when she is coming on to the sailing vessel in a 
position abaft the beam where the reeulation liechts do not show to the 
steamer. 

The adoption of our signals will not in any way interfere with-the 
sailing rules or lights at present in use; it might almost be said they 
wouid not be additional lights, but simply, so to speak, a reflection of 
the existing ones, with the great additional advantage, that they would 
infallibly show, not only which way a ship is steering, but which way 
she is going to steer; in fact, reveal the mind of the person in charge 
of the ship. 

There are other purposes to wluich these signals may be applied with 
ereat advantage, as for instance,—in piloting vessels into tidal harbours. 
‘The harbour-master could indicate the course a vessel coming into the 
harbour should steer, and at the same time, the vessel would show by 
the movement of her lights, whether shé understood the directions 
and is following them. 

Again, in taking up a berth in a crowded roadstead or river, the 
“helm light’? would show what sheer a vessel at anchor had; 
for example, a vessel’s helm is lashed to port, the red light shows 
at once that is the position of the helm, and the cable will be leading 
on the port-bow; and if she is riding with starboard-helm, the light 
will be green, and the cable will be had from the starboard-bow, so that 


Ship coming in to anchor will know on which side-to drop hers, and 
thus avoid taking up what is called a ‘foul berth.” 

{ do not attempt to introduce a system that has not been fully 
tested. The “ helm-signals”’ have already been exhibited and worked 
ut sea in the presence of a Committee of Lloyds, and Lloyds’ 
Salvage Association, and many other gentlemen, all of whom have 
expressed their entire approbation of them, and consider they should 
come into general use. | have also exhibited these signals at Liverpool 
with similar results, and particularly before the Mercantile Marine 
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Service Association. With your permission [ will read two or three 
testimonials which I have received with many others. (See Appendix.) 
I may state that I have also had the honour of exhibiting our signals 
before Earl Granville, off Walmer Castle, from the “ Palmerston” tug 
of Dover: she was sent out expressly in a gale of wind, in order that 
his Lordship should see the working of the lights at sea. 

The apparatus (see Plate)* is so adjusted that it may be hoisted and 
lowered for the purpose of lighting or trimming the lamp, without the 
least tronble, thus avoiding the necessity for a man going aloft. It can be 
treated as the common steam-ship-light now in use, and is self-regulat- 
ing, any cabin-boy can rig it, anc being perforated at the back, the Officer 
of the watch can see which way the man at the wheel is steering, 
whether he is doing his duty, and obeying orders. He can also see 
whether the light is well trimmed and burning. If the man at the 
wheel should happen to fall asleep or to put the helm the wrong way, 
the officer of the watch can see it by looking up at the mast-head. 
At present it is impossible to know what the man is doing with the 
wheel except by standing at the wheel; you do not know whether 
he is giving one or two turns, but by looking at the indicator, which is 
very sensitive, it is impossible to mistake. 

The whole apparatus is very inexpensive, and the mechanism so 
simple that it cannot get out of order. 

This lanthorn, as you will perceive, is made in the form of an 
ordinary masthead Janthorn, with a circular burner at the back, which 
is surrounded by circular glass shades—one green shade, one blank, 
or metal shade, and one red shade: these shades are caused to move 
up and down (around the burner) by the movements communicated 
from the ship’s helm. These shades also act as a chimney to the flame, 
and thereby consume the smoke and greatly increases the power of light. 
The following are the advantages I claim for these signals :—Whilst 


they do not in any way alter the existing lights carried by sailing and 


steam-vessels, nor necessitate in any manner the alteration of the 
present sailing orders or ‘‘rule of the road at sea,” they furnish an in- 
expensive and certain mode by which the course vessels are steering, 
or about to steer, is at once made manifest, and must consequently 
very greatly diminish the chances of collisions. They furnish a better 
method than the present by which vessels may be piloted by signals 
into tidal harbours, aud they will also prevent vessels coming into 
crowded rivers and readsteads, taking up foul berths. 

Mr. Gray, of the Board of Trade, has in his Aids to Memory, made 
use of rhymes which he has got the sanction of the Admiralty to have 
printed in different languages, to set forth the rule of the road at sea. 
{f Mr. Gray is right in theory, | certainly must be right in practice. 
He says,— 

“* Meeting steamers do not dread, 
Port your helm and show the red, 
Green to green, or red to red, 
Perfect safety, go ahead !” 





"Models also may be seen at the Office, No. 6, East India Avenue, Leadenhall 
Street. 
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And in his third verse,— 
“Tf to your starboard red appear, 

It is your duty to keep clear ; 

To act as judgment says is proper, 

To port, or starboard, back, or stop her.” 


I say,— 
~ 


If you don’t know which way he’ll steer, 
The indicator makes it clear. 

For if the helm to starboard goes, 

The green masthead-light clearly shows. 
But, if he with a port-helm steers, 

The red light then aloft appears.” 


I will now show you the appearance of a steamer with the regulation 
lights (exhibiting a diagram), and here is a steamer in the distance 
with a starboard-helm light. With our helm-light it would be clearly 
seen which way he intends to steer. He starboards his helm, and you 
see by the light that he is bearmg away to go astern of your steamer. 
If he ported his helm you would know that he intended to cross your 
hows. But with the regulation light the great question is, ‘* Which side 
will he pass?” You wait for him and he waits for you; hence one-half 
of the collisions. But as soon as you see his *“ helm-light,” (1 do not 
care whether there is a look-out or not) you know what he is guing to do. 
The man on the look-out may say, “ There’s a ship on the starboard 
how; with starboard helm.” The reverse, if so, with ‘* port helm.” 
By our arrangement if the officer should give the order to port the helm, 
and looks up at the mast-head, he can see whether the steersman has 
done it. If the man puts the helm wrong, the officer is able to detect 
it in an instant. It would also prove to the approaching ship that you 
intend to obey the rule of the road at sea and port your helm, and, of 
course, he would port also, It would also prove in the Admiralty Court 
the position of the rudder when the collision took place. This is the 
appearance of a tug (showing a diagram), which is compelled by law 
to carry two mast-head lights. Where those two mast-head lights are 
carried by the tugs, | should carry ours. Our light is equally clear on a 
stay ora backstay, or on any other part where it is considered suitable. 
Here is adiagram of a ship inthe Downs riding in a crowded roadstead. 
[am running into the Downs, and [ want to get a clear berth to anchor. 
With our helm light above the anchor light, a ship seeking a berth would 
say, for instance, “There is a ship at anchor with port helm, and the 
cable is on the port bow, I shall have a clear berth if I get on her star- 
board side.”’ The two anchors will be at the extreme on the turn of 
the tide. Since | have been stationed at Deal, I have seen many vessels 
collide through anchoring in what is called a foul berth; they cannot 
make out each other’s position ; the consequence is, they have to slip 
their anchors, or they collide and smash each other up. 

I will now explain the semaphore. The semaphore is simply a yard 
(which need not cost more than a shilling or two), made of wood and 
slung as you see it; the two lines are simply brought to the wheel 
ropes of the tiller. If the ship steers with the wheel on the bridge, 
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we have less gear. 1 propose to have a flexible wire rope, as wet or 
cold will not affect it. The semaphore would be of great use to steam- 
ships in the British Navy. I was cruising last summer, and saw a 
squadron, with the ships steaming one vessel after the other. It was 
difficult to know when a steamer was coming on behind at full speed, 
on which side she intended to pass. With this indicator there will be 
no doubt at all. We see the ship is porting her helm, and we know 
that she intends to come up on the right side. Reverse the semaphore, 
aad it indicates that the ship is going to starboard her helm and to pass 
on the port side. Where the conformation of a river forms a bend, the 
hull of a vessel is often not seen at all; so the mast-head is the thing 
to look at; you see by the indicator that she has got starboard helm, 
and you know that she intends to go close round the point. The sam: 
with regard to lights at night. The present lights are deceptive. One 
vessel going down the river, and another vessel coming up, where 
the river forms a bend, the one shows the port light, and the other 
the starboard light; the consequence is that they cannot comply with 
the rule, without going right round each other’s bows. With our 
lizht that difficulty is avoided. The light is slung in the ordinary 
wiy. It can be applied to the topmast stay or to the forestay clear of 
all square sails; and it can be lowered down. There is only one line 
to lower it down, and one line to trice it up. 

[ should tell you in conelusion that Lord Granville, who saw our 
plan tried, described it as “ talking with the rudder;” and Mr. Glad- 
stone, to whom I also had the honour of showing it, said that it was 
“the mute language of the rudder.” He was much pleased with the 
illustration, which I had the honour of showing him, of our system. 
The great object I have in View is to save the lives of my fellow- 
creatures at sea. 


APPENDIX. 


From Siv Luke Smithetl, late Manager, Royal Mail Packets, Dover. 


I beg to state that I have. with several nautical and scientific gentlemen, carefully 
investigated Mr. Read’s “ ilutm InpicaTor,” as well as observed it when fitted on 
board a steam vessel for trial, and Iam of opinion if generally known and applied 
to vessels at sea, many of the dangerous collisions which so frequently occur might 


he avoided. 
The invention be ing simple, 1NleX} 


ensive, and easily applied, I can haye no hesi- 


tation in recommending it to the shipping interest. 
From J. A. W. Harper, Esq., the Secretary of Lloyds’ Salvage Association. 


Mr. Read has made an invention, which, after much consideration here, and 
many experiments, seems to those who have conducted and been present at the 
experiments, and have examined minutely the invention, very complete, and of serious 
importance. ; { 

The distinguishing points in this invention, are, that pre serving the white light of 
a steamer unaltered, it presents two red lights when the ship has port helm, and 
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two green lights when she has starboard helm, and that the changes in the lights 
are mechanically effected by a communication between the lights and the wheel 
itself, so that whenever the wheel is put to starboard, the green lights present them- 
ind on the contrary, directly the wheel is put to port, the red li 














elves, : { ghts show 
themselves. 

And it will be scen that even changes in the direction of the ship, to port or to 
starboard, will be indieated by the shifting of the lights, because the lights vary 


mechanically with every movement of the wheel. 
are in the course of twelve months, I 
P chance for diminishing that number is 
something that deserves attentive consideration. 





Considering how many collisions ther 





am sure that anything which gives a rea 


Krom the President of the Mercantile Association, Liverpoo 






,and as its President, | 


On behalf of the Mercantile Mavine § 


ave much pleasure im convevili mimous approval of the Council, of 
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your * £ H NDICATOR, tor the prevention of collisions ut sea. 


Affer a careful mspection of your model, and also after, what is 


port 














lual experin al test of the invention on board a steamer engaged for the 
purpose, during the day time, and after dark as well, the favourable impression your 
( ions have made upon the Board was fully confirmed. 
it is theiv decided opinion that the invention is a most simple, and at the sam 
time a most faithful and admirable contrivance for preventing collisions, more 
esp llv in the case of steamers. 
[ trust that this expression of approval by thoroughly practical men may be the 
wans of furthering the a loption of the invention to the general benelit of the 
soing portion of this and other communities, and of the public at large in the 
if of life and property 
| 
Your invention for the better protection of life and ‘operty af sea, is both 
ingenious in its d id very simple in its working, which, if adopted, especially 
amongst steam ships, would prove one of the best means ever introduced for the 
pr mntion of those { ‘ful collisions we so fre yrently have now. 
Steam ships, by adopting your invention, would confer a boon on those 
navigating in sailine ships. 
lt is often a source of anxi » those in charge of the latter, when a steam ship 





is approaching, to know the intent of those in command of those ships, especially 
in narrow waters, whereas your design at once reveals, I may say, the mind. 
I 


have had many years’ experience in navigating between Dungeness and Gravesend, 





therefore feel some confidence in giving you my opinion; I have often thought that 
> such invention as yours was much needed. 
kyo thirly-oue Deai Pilols. 

We, the undersivned Trinity Cinque Port Pilots, having examined your “ HELM 
INDICATOR,” are unanimous in our ini hat if is the most efficient and 
practicable invention, conjun present system of lights ever 
brought before the pu for the collisions at sea, as it is at 
onee trifling in cost, simple in its worki not easily liable to get out of 


order, and that it can be pl wed at the “fore stay,” or any other convenient place 
when there is not sufficient room between the fore yard and°the masthead light. 
We are sure that your invention must meet with the hearty approval of all practical 
men as the one thing long necded, for by the very movement of the elm you at once 
communicate your intentions to any approaching ship, which fact must materially 
reduce the risk of collisions. 

We sincerely wish your invention the success it in our opinion so rich! 


y merits, 
and that we shall shortly see it added to the present system of lights. 
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From Rear Admiral Sir W. R. Me nds, EC. Be lo Clark e Aspinall, Esy. 


Ir. Read has suggested a plan for notifying to ships the position of the helm by 
day or night. The plan is, in my opinion, simple in design though clever in con- 
ception, and is certainly deserving of the best consideration; whether acopted 
for the high sea by Board of Trate or not, it would assuredly be of service in 
narrow waters . 


Mr. Burcuart, Trinity pilot : I should like to ask one questiou with reference to 
the semaphore. Would it have a green ball on the starboard side, and a red ball on 
the port tide ?—(Mr. Reap: Just so.)—It is used at night ? 

Mr. Reap: No, the semaphore is not used at night. out the rive r r you are crowile a 
with barges, and I propose this (showing a cheap kind of semaphe ! 
for bargemen. If they could not get a rod of iron, they could get a broomstick, oa 
sling it in the middle, and connect it with the tiller in order to show which way they 
are steering. (Really a cabbage at one end, and a bunch of carrots at the other, 
would answer the purpose, and at the end of the voyage they might be eaten.) 
Many collisions take place in the day-time, and it is quite as necessary you should 
know what a man is going to do in the day-time with his rudder as in the night. 
With such an apparatus as this there is no excuse for him. 

The CHAIRMAN: Will you show the new lamps, which I see on the table, in action ? 
Which of the two sets do you propose to adopt ? 

Mr. Reap: This one has been "lately finished, and is not quite perfect. [ will 
exhibit the difference of the two. This one, I should tell you, is made ont of 
common ship’s lens ; it was made by myself. I converted the side lenses, and put 
them into this cylinder. I show three colours by the motion of the rudder: white 
nd red to port. If is a question to 











with the helm amidships, green to starboard 





be decided hereatter, whether a vessel shall show a white light representing danger 
with the helm amidships. With white for the helm amidships, [ do not interfere 
with the rule which Government have sanctioned, that a tug shall carry a white 
light for a second light. But as soon as ever t helm is shifted to starboard, it 
changes the colour to green ; and when it is shifted to port you see the red light. 
This is simply a common mast-head light, but it slows with this lens the different 
colours. The regulation lights would not be interfered with in any way. It , 
Board of Trade should decide upon adopting our lights to register the movements of 


the ru Ide r, then, I say, “here are your regulation lights, with the white light for 





steamers.’ 

Lhe CuatrMAN: In the new luup T sce you have no light at all for helm amid- 
ships ? 

Mr. Reap: No. There is already a bright light carried by steamers at the mast- 
head, so that with this “ helm-indicator ” you do not want another white light. 

The CuatrMan: Is it not possible to make th take the piace of the ore inary 
white mast-head light ? 








Mr. Reap: We could do so by putting the white light in the centre. At prese 
it is a blank; but it could be made to show white, as well as red and green s 
putting another burner in the centre But that a question of detail to be decided 
on hereafter. Some persons object to sh te light with the helm amidships, 
so L would rather have it blank. ‘The white with the helm amidships shows 
that the vessel is steering a straight course, a is coming dead on you. 


ae 
vessels? 1 can 





Mr. Bercnarr: Where do you propose to fix this light on sailing 
quite understand the principle on board a steamer, but with all sails set: 2 

Mr. Reap: I propose to put it on the topmast-stay, or on a stanchion that may 
anywhere; 1 can 





come up under the foot of the foretopsail. But I can place it 
place it on the topmast stay, or I can lower it down wherever you like. ‘This is 
another apparati made of copp 
powe ful lamp ona au night, but it is a very expensive one. 

A Vistror: At what distance can that light be distinguished ? 

Mr. Reap: The red can be seen from four to five miles off; the green would be 


VEA 


*, made by another lamp-maker. It is a very 





mile It is not so powerful; you caunot 
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The CuarrmMan: In all cases it is about the same as with the ordinary side 
lights? It is a question of power of lights. 

A Vistror: What would be the cost of the mast-head light ? 

Mr. Reap: With the other gear, it would be something like from £4 to £4. 

The CuarrmMan: But the expense of burning would be no greater than that of the 
present mast-head light ? 

Mr. Reap: No. 

Mr. Henwoop: What would be the expense of the apparatus you propose ? 

Mr. Reap: That would depend upon the vessel. If the ship was steered from 
the bridge, the drift would be shorter, and, consequently, there would be less 
expense. I should say, that the whole apparatus could not possibly cost more than 
£10 for the biggest vessel afloat. Wire rope is cheap, and can easily be put in 
tubes, and sunk in the deck, and covered over in the water ways. The friction is 
no more than that of the ordinary gear with blocks and tackles, on board ship. 

A Visitor: Then, when this lamp with the bright light for “helm amidships,” is 
shown on board a sailing-vessel, how do you distinguish her from a steamer? ‘The 
steamer at present shows a bright light ? 

Mr. Reap: The question is, whether the steamer shall have a white light, with 
helm amidships, or whether the sailing-vessel shall be blank. 

‘The Vistror: But if, I understand you correctly, yours is an addition to the 
mast-head light of the steamer. (Mr. Reap: It is.) Then the mast-head light 
would always be there ? 

Mr. Reap: It would always be there. I do not interfere with the regulatiou 
lights in any way whatever. Mine isa useful adjunct to the navigator in order to 
reveal to a ship under weigh the mind of the man who is steering an approaching 
ship. A steamer steaming steadily on wotild show two bright lights; but that is 
a question to be decided hereafter. I propose te show to the approaching ship the 
motion of the rudder by the aid of the lights and semaphore. I consider that, if 
this helm-light is used as a position light, with white showing right ahead, green 
starboard, red port, it would do away with side lights altogether. 

A Visitor: Could it be used for lighthouse purposes ? 

Mr. Reap: Yes, or for dock-heads and light-ships on dangerous shoals. ‘The light- 
keeper would say, “There is a vessel running along, I am sure she will be on the 
Goodwin.” He sends up a rocket, and begins to show one of these indicators. The 
man in the vessel says, “ There’s the light-ship, he is drawing my attention: he is 
giving me a signal to starboard my helm. He knows I am running into danger, he 


” 


can see it.” 

Mr. Burcnart: The difficulty in that case would be this. Supposing there were 
two or three vessels running in the same direction, how would any one of them 
know that the light ship was signalling to him especially ? 

Mr. Reap: I can only explain it in this way. The “Gull” light-ship the other 
night fired a gun and sent up two rockets, pointed in the direction in which the 
ship was on the Goodwin. The rocket is always sent in the direction of the ship. 
We can see it from the shore, five miles off, and can tell where a ship is on the 
Goodwin because a rocket is sent in that direction. The same thing could be done 
in this case, a rocket could be sent towards the ship for whom the signal was 
intended, and it could be seen as plainly as a light. 

Mr. Burcuart: I have a good deal of feeling in favour of the present regulation 
lights, as neces-ary for all the purposes that ordinary navigation requires, especially 
for rivers, and for any part in fact. You said that the officer in charge would know 
whether the man at the wheel was doing right. Now, on board steamers you have 
the man on the bridge, and the oflicer of the watch is always beside him ; so he 
knows, without taking notice of the light, whether it is green or red. He has got 
the man under his eye, and he knows whether he is porting or starboarding his 
helm. 

Mr. Reap: Of course, if you are always watching the man at the wheel. But 
your attention cannot be directed to two things: you cannot be looking out ahead, 

_and seeing what the man is doing at the same time. 

Mr. Burcuart: But it is most important in a dangerous navigation, to have your 
eye upon the wheel. 

VOL. XVI. 
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Mr. ReaD: They have more often to look out for danger ‘astern, where there ts 
no light to be seen at all, than they have ahead; because if one steamer is going 
five knots, and another is coming up at the rate of twelve knots, they have to lock 
out astern to see which way that vessel is going to pass. ‘The indicator would show 
whether she was going to port or starboard. 

Mr. Burcnarr: Lam a pilot, therefore, I presume, I know something of the 
matter. It is a subject in which I have for a long time taken a deep interest, and in 
which some years ago [ had something to do in bringing about the present regula- 
tion lights. Before the establishment of these lights on sailing vessels, Ll saw the 
value of them: and my difficulty at that time was to know on what part of the ship 
to carry them. Experience has proved that to carry them either aft or forward is 
of little or no moment. ‘The great thing is that the light shall be seen right shead, 
and only in that direction, and two points abaft the beam. When two vessels 
are meeting each other, the law provides that both vessels shall port their helms and 
show their red lights. If both vessels are end on they see each other’s lights dis- 

tinetly. If you lose sight of the green and get full sight of the red, you know that 
the othe 1 vessel is porting her helm. That rule is very simple, and is generally 
‘lupon. But with all this, collisions will no doubt occur, as they have 
occurred ; as long as we have so much traffic at sea, long dark nights, foggy weather, 
gales of wind, and all the contingencies and changes of sea, there will be collisions, 
and all that « can ve said or done will not do away with them entirely. However, 
whatever will lessen the amount or probability of collisions, whatever means are 
wlopted or bee at to lessen collisions, is deserving of support and sympathy, and 

ight to be encouraged. But in the river Thames, for instance, there are difficulties 
not easily to be provided for. Iam in the habit of taking vessels down from the 
docks to the Downs. ‘The present rule is that vessels gomg down shall keep the 
right hand, and vessels coming up shall keep the other hand, that is, both vessels 
shall act on the port helm. But this is a rule that cannot be applied in the river in 
all cases ; no rule can be rigidly applied. It seems rather paradoxical to say that if 
you acted upon a port helm in some parts of the river, and in certain states of the 
tide, you would be on the wrong side entirely. Above Gravesend, especially, these 
hard and fast rules will not do. If I go down in the day time or in the night time, 
and pees my regulation li ghts, I think that is all that is required. I have great faith 
in the present system of lights, as to their sufficiency for nearly all the purposes of 
navigation. But suppose I am using the “ helm-indicator,” there may be two or three 
vessels pening Pe vessel is to know that I am telegraphing to her that I ain going 
to port my helm? I may intend to port my helm to the vessel on my port bow; I 
inay not be thinkin g about the other man at all, yet lie may suppose that I am 
signalling to him, ‘eo ause both see the indicator. Another thing, you know we have 
got very large steamers to take down and bring up, and they require a great deal of 
ure and good management to pilot them safely. We fre juently haye to port the 
not to alter their course, but to keep them in their course. But your indi- 
cator would show that your helm is a-port, showing that your intention is to go clear 
of another vessel ; whereas, the object is to keep the vessel straight and preserve her 
course. (Mr. Reap: Then, he must put his wheel over.) Of course, he has got 
his wheel over. But, ther, in the day-time the side of the vessel is a very im- 
portant thing to keep in sight. If I have got a view of the starboard side of 
a vessel, and the pilot, or Officer in charge sees my starboard side, there is no 
difficulty in avoiding a collision. But the difficulty and danger is, if you, by 
your indicator show that you are altering your helm, without any intention of 
going near the other vessel, and which you are not intending to go near. Then, 
gain, in the river there are very sharp bends; passing from one reach into another, 
— involves an alteration of course to the extent of ten points. This is a 
‘ery serious matter. Then, with porting s the helm, or starboarding the helm, as the 
case may be, the pilot, or person in charge, is obliged to preserve the course of the 
river as much as possible without regard to right or left of a sailing ship. ‘Then, 
we have so much traffic in the river, especially with sailing barges. ‘The number of 
these craft is enormous. Since the repeal of the navigation laws, the traffic on the river 
has increased amazingly. In our days the difficulty lies with the m, not so much with 
sailing vessels. We have to be guided a great ‘deal by circumstances ; we cannot 
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abide by a hard and fast rule, and say, “I will keep on this side of the river and no 
“other.” We cannot do that. Iam obliged to port or starboard my helm without 
regard to any part of the river I may be in, Still, I said as before, there is a great, 
deal of ingenuity about the scheme before us, and I should like to see it tested. I 
think it deserves the serious consideration of those who are interested in the question. 
ivesend, or in the channel. 
Something was said about ships in tow of steamers. We know that according to the 
present regulation-lights a steamer towing a ship, is obliged to show two mast-head 
lights (8 or 10 feet apart) ; and as soon as we see the two mast-head lights, we know 
it is asteamer towing a ship. But if you are going to put a mast-head light on to 
sulling ships, according to the proposed plan, you will not be able to distinguish 
between a sailing vessel anda steamer. Then, something was said about guiding 
ships into harbours. J am not aware of any case where harbour-masters take any 
part in vess ing a harbour of refuge. The pilot in charge is the person who 
is resp ] e best judge of the course he ought to steer. The harbour- 
master standing on the pier-head cannot tell so well. But I do not see how the 
harbour-master can in any way indicate to a vessel how he ought to put his helm. 
Again, about the anchor-light, there is something important to know about that. 
There are only two roadsteads in which the anchor-light as proposed would be 
available ; that isthe Downs and Yarmouth roads. In Portland, which is a large resort 
of shipping, it would be of no use at all, because ships always lie head to wind, for there 
is no run of tide at all. No doubt, when it is spring-tide in the Downs, and when 
t, My. Read’s suggestion is a very important one. But when it is 
neap-tide, and at other times, there is nothing for the helm to do; the ship lies head 
to wind. However, it is an important suggestion, and it is worth considering 
whether it could not be carried out. I have often, in trying to find an anchorage in 
the Downs, to observe which way a vessel is lying in regard to her anchor, and then 
to place my anchor so as to clear her. At night-time it would be very important for 
pilots, and others, in char sels to know where there was a clear berth. 
ght lights, alternately, as shown by plan, 
showing that the helm is oscillating between one point and another, you must 
remember that lights at a little distance always blend.. You would not be able to 
make anything of that at all, at least not distinctly. You would find at a certain 
distance the two lights would blend ; you would not know whether it was red, green, 
or whatever colour it might be. Ican only repeat that I am afraid the plan would 
not answer in the Thames. We have strong tides, and many things to contend 
with, ich compel us to disregard these hard and fast rules, and to port or 
I as circumstances may dictate. However, it is a very ingenious plan, and 
the lecturer deserves very great credit. I hope it may succeed, and I think it may 
succeed in some places, and ought to have a fair trial. 

A Vistror: I am not a nautical man, but it appears to me that one or two of the 
last speaker’s remarks cannot apply. He said, in the Thames he was obliged to put 
his helm hard-a-port in order to keep his course. (Mr. Burcnarr: No: I did not 
say that.) In order to keep his course, or that he was obliged to work against 
the current by porting his helm or starboarding his helm ; whereas the ship is not 
answering to it, but is simply keeping her course. I think it proves the use of the 
semaphore, because a vessel coming the other way would say, “It is nothing, he is 
doing all he can, he wont wash out against me, because I see his helm is ported,” or 
the other way. With regard to the tidal harbour, it is perfectly true that the 
harbour-master cannot act. It very often happens that masters of vessels do not 
know the right tide at the harbour’s mouth, so they eften miss the entrance to the 
harbour ; and a vessel often meets her death in trying to save her life. There is no 
reason why the harbour master should not be entrusted with a duty of that kind; 
or, in the case of a ship.approaching the shore, why he showd not guide it into the 
right path. With regard to the Thames, I know from experience that there are 
many currents in the Thames, but at the same time I should be disposed to contend 
that if I was working against the current by means of my helm, I am only showing 
to others what I wish them to know. 

Another Visitor: Iam a young man and my experience is very slight, only 
ubout ten years on. the river. For nearly a year I went a voyage up and down 
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the river Thames every week. It used to be my delight to be on the bridge with 
the Captains of steamers going down the river at one o’clock in the morning. 
I know their great difficulty was this, they were always saying, ‘“ Where ts 
that man coming to? what is he doing? how are we to tell which way he is 
steering, or where he is going to?” Simply because there was a barge or 
another ship hiding the red light on the port, <r the green light on the starboard 
bow. Whereas, if there had beer a light above, which was not hidden, showing 
which way that steamer was coming, there would be no fear of a collision. There 
is one case in which I know a man was <lrowned solely because the Captain of 
our steamer did not know that the steamer was coming in the way it was, and 
the man was knocked overboard. Although young to express an opinion, still I 
feel sure that a light like this proposed by Mr. Read is of very great importance. 

The CuatRMAN: I have great pleasure in recognizing the extremely clever way in 
which Mr. Read has put- the whole subject before us. I think the meeting will 
agree with me that considering,—I presume,—he does not claim to be a highly 
mechanical man, we could not have had a clearer or plainer illustration of what lus 
views are. As to the question which has been discussed, as to whether this be or be 
not of utility in all cases, I can only say that knowledge is always useful ; that those 
who misuse it when they have got it are very much to blame; and that when one comes 
forward to enable us to acquire knowledge—for which we have long been seeking— 
for use more in the open sea than in narrow channels, that man deserves great praise 
and recognition. I think the Institution will bear me out in saying that Mr. Read 
has given us a most important addition to our knowledge upon the subject. I have 
been struck with the simple and cheap way in which the plan is carried out. I have 
seen many plans of this kind, but I have seen none which approaches it in simplicity 
or in action ; nor have I seen any plan which produces so many effects. 1 hope the 
Meeting will allow me to thank Mr. Read for his very able lecture. 





Description of Plate.—a, the signalling cylinder shown suspended to a fore stay 
and within which cylinder the lamp ¢ is caused to slide up and down in unison with 
tie motion of the rudder in the manner to be hereafter described; ¢, d, guide lines 
fixed at top to a cross piece e, and at ‘bottom to the deck or other convenient point 
of attachment. On these guide lines the cylinder is steadied and supported by the 
eyes f, f, which, in the ordinary position of the cylinder, rest on the thimbles g, g, 
or other suitable supports fixed to the guide lines. The cylinder is hoisted into 
position and the guide lines tightened by means of a line 4, one end of which is 
attached to the cross piece e, and the other rove through the pulley blocks 7, &, being 
then carried down to the foot of the mast where it is made fast. The block J, is 
provided with a ring which allows it to be raised or lowered on the stay 4 at pleasure. 
In openings in the front part of the cylinder are inserted the lenses Zand x; the 
upper 7 being, say green ; andthe lower one x red; the said lenses are of the usual 
segmental form, in order to allow the rays of light emanating from the lamp to be 
visible over the requisite arc, or if preferred, they may be made circular so as to 
show a light all round. 

The lamp ¢, Figs. 2 and 3, is constructed as an ordinary ship’s lamp, by preference 
circular in plan and provided with reflectors suited to the arc of the lenses. A guide 
groove 0, formed in it receives a tongue or fillet p, fixed in the cylinder prevents the 
lamp turning therein; the holes for the admission of air into the cylinder to support 
combustion in the lamp may be conveniently formed in this fillet (which is shown 
hollow), other holes being cut in the back of the cylinder to admit air into the 
hollow fillet ; by these means draughts of air in the cylinder or lamp may be avoided. 
The lamp is attached to a lanyard q, which passes up through the cover r of the 
cylinder over the pulley block s, fastened to the cross piece e, and down the mast to 
near the deck, where it is attached to a line connected with some convenient and 
suitable moving part of the steering apparatus. This line connected with the steer- 
ing apparatus may be a single line such as ¢, attached at one end to, say, the tiller, 
as shown, and being led by guide pullies, preferably beneath the deck, into a suitable 
position, has at its other end 2 balance weight w. 
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The motion of the steering apparatus in moving the rudder to one side, will thus 
impart to the line ¢, a movement in one direction raising the weight v, and when the 
rudder is moved to the opposite side, the weight will draw the line in the opposite 
direction. The lamp lanyard q being attached to the said line or to the weight as 
shown will receive a corresponding movement ; 2 weight v, may also be applied to 
the other side of the tiller to counterbalance the weight vw. It will now be under- 
stood that the lines g and ¢, being connected together in such manner that when the 
helm is amidships the lamp ¢ in the cylinder is suspended in the centre of the 
cylinder and shows no light, any movement of the helm to the starboard or port 
side will depress or elevate the lamp so as to bring it opposite to the green or red 
Jens, and thus indicate at a distance from the ship whether she is steering a starboard, 
or port course, and when desired the position of the lamp in the cylinder may be 
indicated to the officer of the watch through holes 7, 7, in the back of the cylinder 
provided with coloured glasses corresponding to the lenses. The line p should be 
attached to that part of the steering gear that w ill move the lamp from the centre of 
the cylinder t » one of the coloured lenses, before the rudder shall have altered the 
course of the ship to any material extent (or if preferred, it may be so regulated 
us to show the light only at the last turn of the steering wheel either way). 

‘The relative positions of the lamp and lenses are not altered by the further move- 
ment of the rudder in the same direction, by reason in the one case, of the lamp 
coming into contact with the cover 7, and raising the said cylinder thereby, and in 
the other case by the lamp resting on the spring #, or on the bottom of the cylinder, 
the lamp lanyard g becoming slack; by these means the lamp can never be moved 


beyond the lenses. 

The cover + of the evlinder may be removed to admit the lamp, after which it is 
closed and fastened by thumbscrews or staples and wedge, as shown. 

Instead of the single line or rope # and balance weight wv, an endless line and 
leading pullies carried round the ship beneath the deck in any convenient manner 
und position, or rods and cranked levers or other suitable mechanism, may be 
employed to impart motion to the lamp; and it will be seen, that if preferred, the 
lamp may be made to remain stationary, and motion only given to the cylinder by 
similar means to those described for moving the lamp. If it is desired not to exhibit 
2% white light when the helm is amidships, the white lens may be omitted and the 
cylinder left solid between the red and green lenses. 

Figure 1 also shows a semaphore or yard arm, arranged and operated so as to 
indicate in the day-time the movements of the rudder; a is the semaphore arm 
centred on a pin and placed in some conspicuous position in the fore part of the 
ship, as on the mast; q', q°, lanyards attached one to each side of the centre thereof ; 
these lanyards are led down and connected to endless line or to the weighted lines 
before described, in such manner that the motion of the rudder shall elevate as 
shown, that arm of the semaphore which corresponds to the side of the ship 
towards which the helm is put over, and thus indicate the direction she is taking or 
is about to take. 

Instead of applying the before described light-apparatus at the masthead one such 
may be applied to each side of the ship, and being connected with the steering gear will 
indicate in a more efficient manner than the present regulation lights the position a 
ship's helm may be in at any moment, by so arranging the lenses, that the colour 
visible shall be that which accords with the side to which the helm is put over, and 
when so applying, the apparatus we prefer to use a masthead or position light the 
front of which shows white, and the starboard and port sides green and red 
respectively, for the purpose of indicating the general direction a ship may be 
taking. 

3y employing a suitable notation and code corresponding to the colours and 
positions of the lenses in the cylinder, any required messages or signals may be 
transmitted by the above apparatus, whether on land or sea; and for this purpose 
several cylinders and lamps may be employed with the lenses arranged and combined 
in any suitable manner, the lamp being moved in the cylinder by hand or by 
mechanical means, as may be preferred. 








HILL’S BOAT LOWERING 


HILL’S BOAT LOWERING AND SELF-DETACHING 
APPARATUS. 


By Epwarp J. Hit. 


THE apparatus consists mainly of two patent slip hooks (bb) of 
peculiar form, securely fixed to the ordinary chain slings at each end 
of the boat. These hooks engage with the rings (¢ ¢) attached to the 
lower tackle blocks by short lengths of chain. So long as any strain 
is upon the rings they tannot be detached from the hooks, but on the 


strain ceasing, by the boat becoming water-borne, they fall away from 
the hooks, and cannot by any possibility hook on again unless held by 
hand in the right position for doing so, 

In order to prevent one fall detaching without the other, in the 
event of the boat becoming prematurely water-borne at one end only, 
a strong rope (f/f), called the life-line, connects the two rings by 
means of the double hook links, er shackles (d ¢). 

The life-line (with the lanyard (q) slicked out) is hooked in as soon 
as the boat is hoisted to the davits, and is then set up or shortened by 
the lanyard so as to draw the rings into an oblique position, as shown 
in Figs. 1 and 2. The effect of this is that a portion of the strain borne 
by one ring is transmitted to the other, so that neither ring is ever 
sufficiently relieved of strain to become detached until both are relieved. 
When the boat is entirely water-borne, and both rings relieved of 
strain, the latter detach themselves, and the boat is free. The life-line 
(which, while in place, is useful for the men to hold on to) falls into 
the boat; the rings, chains, and shackles remain suspended to the 
blocks. 

In lowering a boat it is thus only necessary to slack out the falls 
until the boat reaches the water, when it will detach itself and float away. 
If one end reach the water before the other, or be lifted by a wave, it 
does not disengage, and may either be recovered to the ship by hauling 
in the least fall, or the other fall may be slacked out until the boat is 
entirely supported by the water, with the result before stated. 

The only circumstance under which the rings may sometimes fai! to 
detach themselves on the boat floating, is when the boat is very slowly 
lowered while the ship has much way upon her én perf ctly smooth 
water, in which case the boat is easily detached from the ship by one 
man canting the ring in the stern of the boat, by pulling the small 
cord fitted to the eye in the side of the ring. Immediately this is 
done the two rings are simultancously released from the hooks, and 
the boat detached. 

Another means by which the self-releasing shall be ensured under 
the above circumstance, is the adoption of a boat-rope as ordinarily 
fitted to take the towing strain of the falls. If the water is not snvooth 
the motion of the waves will detach the boat, even if it is being towed 
(in the absence of a boat-rope) by the falls. 

To raise a boat from the water the falls. are lowered, and the rings 
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passed over the hooks and attached in the manner shown in Fig. 3. 
The rings having been secured by safety pins, the boat is raised in the 
ordinary way, and the life-line is then drawn up as before explained. 

When the boat is hauled up small, loose, safety pins (h h), attached 
by short chains to some part of the davits or guys, are substituted for 
the pins before referred to. ‘The boat is then equally secure against 
being accidentally unhooked at the davits (as by a sea striking her, or 
in the process of turning inboard), while the pins withdraw themselves 
on the boat being lowered, thus preventing the possibility of mishap 
through the pins being unintentionally left im place. 

It is claimed that the adoption of this invention will remove most of 
the risks incurred in lowering boats, either from swamping or from 
the detaching of one end before the other. It removes the necessity 
for leaving the detaching to the discretion of any of the men; an opera- 
tion requiring great nicety and judgment in a heavy sea. It also tends 
to give confidence to the boat’s crew, from the knowledge that the boat 
sxannot be detached at either end until] it has safely floated. 


Mr. Henwoop: Can you give some idea of the cost of your apparatus ? 

Mr. Hitt: I cannot, as this is the first I have made, and I have not yet gone 
into it. I am not a sailor myself, but I wish those who are judges, to see my apparatus 
and ascertain its merits. 

Mr. Henwoop: [ have fitted boats with both Clifford’s and Kynaston’s apparatus, 
and have objections to both of them. At present I do not see any objection to this 
plan, I think it is very good; and I think it is a matter which should be taken up 
by the Government, especially for the Royal Navy. 

Lieutenant C. B. Tempuer, late I.N.: There 1s one advantage that I see in Clif- 
ford’s apparatus which I do not see in this, viz., that in lowering a boat in a sea-way 
to save life, the moment a sca strikes the boat, your tackle is disengaged, and she is 
left on the water, whereas by Clifford’s apparatus the unreeving of the coil takes 





time, by which the man steering can steer clear of the ship. 

Mr. Hitt: I have always understood that Clifford’s plan is not a slow one; he 
professes to be able to release the boat in fifteen seconds. (Lieutenant TEMPLER: 
The weight must be on the pennants to clear it.) It must depend upon the way in 
which the boat falls on the water. The boat lowered with my apparatus must in 
the first instance be in the proper direction of the ship, and if the boat then dis- 
engages itself the moment it touches the water, it would be in the best position in 





the world, because it would be parallel to the side of the ship. 

Lieutenant TEMPLER: You cannot get clear of the lee of the ship; the lee of the 
ship would be pressing towards the boat, and that is the danger in a sea-way. Sup- 
posing it is a sailing ship, and a man is overboard (I presume the great object 
for which this apparatus for lowering boats has been devised is to save life), the ship 
must have a great deal of lee-way always, because you do not check her speed 
immediately, for very often the boat is lowered while the ship is going along; the 
ship would be going to leeward, and your boat would not be clear, she would be 
pressing under the counter, and would not get clear of the ship, whereas by 
Clifford’s apparatus you drag the boat along to clear the pennants, and the cox- 
swain puts the helm to starboard, and shoots her away from the ship, and the men 
can get their oars to work immediately. That is the only objection 1 see to the 
boat being lowered and disengaged so quickly. 

Mr. Hiri: It has always been my idea to get the boat clear of the ship as quickly 
as possible after it floats. It is the opinion of all sailors, that it is very important 
in getting clear of the ship, not to have anything to unreeve after the boat is 
lowered. 

The CHamman: I have the pleasure of saying on my own personal behalf that 
T have seen two inventions to-night (Mr. Read’s Helm-signals and Mr. Hill’s 
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hoat-lowering apparatus), which, as far as one can see from the explanations 
given, I approve of very heartily. I see that there is a great danger which 
is common to almost all forms of boat-lowering, with which I am very well 
wequainted with, both to Clifford’s and Kynaston’s, and to every other that 
has been used, and that is, there is very great danger of the will in the boat 
not being the will on board the ship. I have seen men, with all the dif- 

rent forms of lowering, get into trouble, constantly ; first, because the lowering 
apparatus was not in order, and, in the second place, because the men did not work 
ier. ‘The question of towmg alongside is one depending on the ship's wer. 
Neit her pennants nor falls will ever succeed in towing a boat so as to give her lee-way, 
indess the ship has head-way herself. T see no reason why the tackles in Mr. Hill's 
hou ennnot be kept on at the will of the persons in the boat. If it were required 
to keep them on, then they could be stopped from releasing themselves. But [ amte 
with Mr. Hill that the right way to lower a boat, and the safest way, is that 





the instant she touchesthe water, she should clear herself from the tackles, and that 
there should be no hooks of any hind whetever, and nothing connected with the ship 
which may catch any part of the boat afterwards. There is a second, and, I am sorry 
to say, a much more fertile source of evil, which is, that the rolling of the vessel very 
often brings the boat against the ship’s side; this, if not very closely attended to, 


{ ratus we have an arrangement of 


may stove the boat. In some of the modern ap) 





guides, by which the boat is kept from being injured in that way. I think the only 
addition I could suggest to such an apparatus as this would be from the faet that 


some of our iron-clads are given to most sudden and unpleasant movements, and 


stuash up their boats by that movement It would be a good thing to attach to 
the boats some addition which would prevent striking against the ship’s side. 
There will never be, by either this or any other plan, absolute security against the 
destruction of a boat, should the bow by accident come down first, so that a sea can 
get into it. If the boat happens to come down too soon, and gets a thorough good 
sea upon it while the vessel still has way through the water, the boat would be lost. 
But [ presume Mr. Hill does not expect to do away with all dangers and all diffi- 
culties, but simply to diminish all those that at present exist, and in these cireum 
stances I think he has been extremely successful in this model, as far as it goes. 





MR. C. E. PARKER-RHODES ON “A MILITARY BOOT OF 
HIS INVENTION.”* 


SEVERAL years ago my attention was directed to the way in which all 
classes were subjected to much suffering arising from badly shaped, or 
imperfectly fitted boots, and particularly by the considerable discomfort 
experienced by the soldiery of every country. Notwithstanding the 
perfection to which ihe weapons of warfare have been brought, the 
soldiers’ feet have been entirely overlooked, or else the problem of a 
boot suitable to all emergencies has not been fully considered by those 
who might have solved it long since to the comfort of the soldier and 
to the economy of the national budget. 

The soldier should be equipped in barracks as on the battle field, for 
immediate action, and if our Volunteers are ever to co-operate with the 
Army, they, like the regulars, should be always thoroughly prepared, 


* Read at an Evening Meeting on March 18th, Admiral the Earl of Lauderdale, 
K.C.B., in the Chair, 
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and yet what has occurred in the case of the Volunteers, might at any 
moment happen to the Army, as will be seen by the following, taken 
from Official Report : — 

At the review of the Volunteers, at Dover in 1869, by H.R.H. the 
Duke of Cambridge, Commanding-in-Chief, in consequence of a flood 
of rain which had fallen, and had forced the whole of the troops to seek 
shelter, when the storm ceased, and the review commenced, it was 
found that hundreds of men were unable to rejoin their corps through 
the impossibility of getting on their boots, these having been taken 
off and placed before the fire to dry in a saturated condition. 

The Volunteers havine to purchase their own boots, and beine in 
nowise restricted to pattern and quality, it would be supposed that 
under ‘very emergency on the occasion of a review, when every 
arrangement is made to convey them to the very ground on which 
they are to maneuvre, the possibility of their being disabled by the 
condition of their boots could never have arisen. 

In May, 1860, in the columns of The Tiines, the boots supplied to the 
Army, were made the subject of comments by Officers, and it was then 
shown that the soldier’s boot is a cause of continuous suffering to him, 
even when engaged in the lightest military duty. 

The Franco-German War of 1870-71, brought to light the inability 
of the French soldier to march as events required, solely by reason of 
the condition of the boots supplied him by contract after the declara- 
tion of war, and when he was already on the march to meet the enemy. 

The fraudulent fulfilment of those boot contracts by the manufac- 
turers is being investigated by the present Government of France. 

I have lately received from H.M. Commissioners of Patents the 
preliminary protection for a system of manufacturing military boots 
which overcomes all the defects and evils of the various systems now 
manufactured. 


My system combines these advantages :— 

1. Guarantee of solid materials used ; 

2 That to make a pair of boots by hand, would not occupy beyond 
an hour; 

3. That the boots could at any moment be suited to the ease and 
comfort of the wearer ; 

t, That no damp, or wet, could penetrate to the soles of the feet ; 

5. That the soldier could in barracks, or on march, replace the worn 
sole and heel; 

6. That the inside of the boot could always be kept clean, thus avoid- 
ing the cause of foot sore and other infirmities arising always from the 
bad construction of the present systems ; 

7. That the cost of this system of boot-making per single pair, would 
he considerably less than the actual lowest contract price ; 

8. That with the exception of the wearing sole and heel, this system 
of boot is of permanent durability. 

: It is the only system that meets the requirements for all out-door 
duties. 


Mr, Parker-Ruones: To prove the facility with which my sysiem of military 
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boot can be manufactured, T have brought this rough model made entirely by myself, 
The materials of which it is made were easier for me to cut than leather. 

A pair of boots for wear could be made by # practical hand in less than an hour. 
The cost would be considerably less than the actual price of any kind of boots as 
now manufactured; and their durability is unlimited, considering that the wearer 





can replace the worn sole and heel in a few minutes, wherever he may be, by having 
spare solesand surface heels supplied with each pair of boots; thus no inconvenience 
from uneven tread can arise. 

The mode of fastening the boot enables tle wearer to have a tight, or a loose fit 
according to comfort and ease for the foot. 

When taken off, the entire length of the boot inside is laid open, and easily wiped 
out and dried, thereby ensuring a permanently clean boot. 

The toe-cap or shield protects the whole front of the foot when walking over 
rough ground and against stubble, brambles, snags, or other obstructions, and 
against the entrance of wet or dust. 

Admiral RypEr: The screw-heads would wear off ? 

Mr. Parkrer-Ruopes: They would only wear with the leather, and consequently 
would spread sufficiently to hold the sole firmly. 

Admiral RyprEr: To what extent is it used ? 

Mr. Parkrr-Ruopes: I have only just applied for Her Majesty’s Letters Patent 
to bring the system under the notice of the War Oilice Authorities. 

Captain Burgess: Have you not shown your plan to the Emperor Napoleon ? 

Mr. Parkrer-Ritopes : IT have the correspondence with me. I was invited to the 
Tuileries by the special desire of His Majesty, and explained the system, leaving a 
model of a boot made by me, and on the 16th March, 1869, the Due de Bassano, 
IT.M.’s Grand Chamberlain, wrote to me as follows: “ His Majesty has directed me 
‘to urge upon you to submit this model to his Excellency, the Minister for War, 
* when you have obtained your patent.” 

Captain BurGess: Have you ever worn those boots ? 

yet. But on receiving provisional protection from 
, I shall have soine made for myself, confident of the 
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ll present manufactures. 
We are much obliged to you, Mr. Parker-Rhodes, 
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1omy for the Treasury, as well as « 
the soldier. Iaving been closely connected wit! 
al duties in H.M. Consular Service 
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a good one for our seamen. 
For sailors the heel must not be so high. 

he ] can be mace suitable to the soldier and the 
Lordship for this opportunity of exhibiting for t] 





ple invention. 


first {ime this simy 


The following extract from the final specification published by H.M. 
Commissioners of Patents, explanatory of the manufacture of his boot, 
and also a comparison of expenditure, are added at Mr. Parker-Khodes’ 
request :— 

“This invention relates to the construction of a boot, shoe, or foot, 
“or foot and leg covering, which shall be capable of being at any 
“ moment adjusted to the foot according to the requirements of tlic 
* comfort and ease of the wearer, and shall also prevent water or damp 
pl netrating to the soles of the feet, and shall likewise be capable ot 
“ being put on and taken off with great facility. 

“To this end I construct the sole and heel in the following manner: 
“ Between the inner and outer sole I insert an intermediate sole of 
“leather cloth, or such like waterproof material; T then secure a 
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; : , ; 
‘ wooden, or leather heel thereto, and face the same with a wearing 


‘surface of leather conn ctinge the same to the wood (by serews by 
‘* preference), as that method enables the wearer to replace this wearing 


Iso prefer to screw on a clump 


‘surface as it vets worn away, I a 
‘ sole for the same reasous. 
“ The uppers [ construct in the following manner:—I secure (by 


screws by preference) the upper made in one or more pieces, between 
* the inner sole of leather cloth or such like waterproof material and 
‘the outer sole. I then adda vamp shield reaching above the instep 
the outer and clump 
1¢ upper over the outside, as 





‘of the foot or a toe cap, and screwed betwe 
‘soles. IL then secure the inside of 
le valp shield or toe-cap by means of eyes and buttons, 


‘through and partly around which a single lace is passed and 


“ fastened at the upper par 


COMPARISON OF EXPENDITURE. 





PRESENT REGULATION Boor. £. 
100,000 men, two pairs each per year, at 10s. 100,000 
Repairs per year, at 7%. Per MAN .. .cccccccsccccecceccs 39,000 
1, Expenditure for boots for one year. ......0ccceccsecece 135,000 
CON SOROS SOME etc ob ccanwciaa cade cane tem aeune 1,350,000 

2. Expenditure fe ers, thi pairs to man, in N 
MORN AE DMs 66s savas Se dkesswa Maceuneeeeiee ws 78,000 
£1.4.25,000 
pea SIEM 
Tue Minirary Boot 

rs ented ) ) Mr ( E P Kei 2. 0 5 
100,000 1, one pair ¢ { ve $ r tth k 10.000 
pare sol ul heels OT er 10,000 
£50,000 
3. Expenditure for ten years. oc cise ccccccveccveccsesess 2100000 


i. Saving in the War Office expenditure in ten vears on every 
109,000 men 





1. These repairs are now paid for by the soldic 
2. In some regiments each man receives one pair a year. 
q 3. The soldier is provided for all kinds of weather. 
1, ‘This amount is far under the absolute saying to be made 


Ovtober 8th, 1872. 
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ON INFANTRY TACTICS. 
Communicated by Lieutenant-Colonel W. J. Wiiitams, R.A. 


I. Siwariis of Shiriniishers and Dy te vided Supports. 


Som 1" 
skirmishers and ranks of opened-out files in support. No closed for- 
mation, it is said, can live under fire: we must attack and defend, 
especially we must attack, with swarms of skirmishers; and supports 
must be extended. These opinions seem to us to be zealous exageera- 
tions. In their impatience of our old steady drill, and of our regula- 
tion of withdrawing skirmishers that we may have a steady line in 
front, some of our reformers are carried too far. They go with those 
German authors who have departed farthest from what is still the 
German regulation: we would rather hold with him who inspired the 
“retrospect of the retrospect.” It was the German regulation which 
prevailed against the French army: the looser order of battle was tried 
only against the levies which France put into the field after her army 
was lost. 

If’ we examine the theories of swarms of skirmishers and of opened- 
out supports, we find both theories wanting. Swarms of skirmishers 
is not a much safer formation for a given number of men under fire 
than formation in line; and opened-out supports must suffer as much 
as supports with closed files. It is difficult to fix the exact meaning 


I 


of swarms of skirmishers; but we may fairly suppose that swarms of 


skirmishers would cover about the same front as would be covered by 
the same number of men in line. If the skirmishers were not equally 
distributed along their front, their loss, at that particular time, would 
be a little less than the loss of a line; but the tendency would be to an 
equal distribution along the front, and as the skirmishers should be 
more equally distributed they would suffer more loss. That the theory 
of opening out the files of supports to attain to greater safety is falla- 
cious, becomes evident tous by the consideration that, in infantry 
fighting, supports are not aimed at. By the rain of fire passing over 
the skirmishers a company of 100 men in support would suffer equally, 
whether it were on @ front of 40 paces or of 80, or of 120: each file 
would still be in the rain. 

There is no doubt that the term “ skirmisher-swarm,” not swarms 
of skirmishers, gives a true picture of what the Germans saw when 
they looked at their first line in close battle. They saw that their first 
Line, with its reinforcements all in, had lost its organization of com- 
panies ; and they saw that the men did not try to dress in ranks, but 
worked their way on here and there in groups. This disorder was 
properly named the ‘‘ Skirmisher-swarm.’’ We do not deny the power 
of the skirmisher-swarm. But we believe that swarms of skirmishers, 
sent out at first, would be wasted by fire until they were powerless. 
We allow that no regular formation can be maintained in the front line 


of our students of tactics now recommend to us swarms of 
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of battle. But we deny the necessity and the advisableness of adopting 
a loose array for our supports. 

The true principle of modern infantry tactics is to expose few men to 
the fire of the enemy, until, the enemy being close to us, or we being 
close to the enemy, our strength is wanted. The object is to bring our 
strength close to the enemy. The issue must be decided, now as here- 
tofore, by the threatening advance of superior numbers ready with the 
bayonet. 


Il. Necessary Change in our Tactics. 


The new conditions of musketry fire necessitate one chief change in 
our infantry tactics. We must cease to close skirmishers on their sup- 
ports and to assemble skirmishers on their reserve. 

Our field exercise aims at securing to us the effective delivery of our 
musketry fire: little or no care has been taken to provide against 
unnecessary loss in our ranks from the fire of the enemy. The regula- 
tion gives us skirmishers in front of our line; but the skirmishers are 
to run away to the rear, when the enemy comes close to them, or when 
they come close to the enemy. At what distance from the enemy are 
our skirmishers to run away and leave our line bare? The flight of 
our skirmishers, near the enemy, would ruin the steadiness of our line, 
if it did not immediately cause disaster. If our skirmishers were to 
come back to us at any safe distance from the enemy, our line would be 
exposed to the fire of skirmishers, and we should suffer more loss than 
we should inflict. In either case, we could deliver no fire during the 
flight of our skirmishers whilst the fire of the enemy would noi cease. 
We must never withdraw our skirmishers. Our skirmishers must be 
the first to meet the enemy. To make our skirmishers strong enough 
to meet the enemy, we must reinforce them. The skirmishers, rein- 
forced by all that may be left of the battalion, must fight in a skirm- 
isher-swarm, that is to say, in line without regard to organization of 
companies and without regard to dressing. We must not be disturbed 
by the sight of our skirmishers running away round our flanks to the 
rear: our minds should be filled with the idea of advancing. 


III. Order of Battle of a Brigade. 


A brigade should consist of three or of six battalions, because the 
normal order of battle of a brigade is three Lines of equal strength. 
We will suppose tnat a brigade consists of three battalions. A bat- 
talion should consist of eight companies. A company should consist of 
sixty files. 

The normal order of battle of a brigade is three Lines of one battalion 
each. In the open, there should be a distance of 300 yards between 
the first and second and between the second and third Lines. In the 
open, and under fire, our first battalion would be exposed to unnecessary 
loss if the whole of it were placed in front from the commencement : 
we should therefore divide our first battalion on three lines. In the 
open, then, and under fire, our brigade would stand on five lines. In 
front would be the two flank companies of the first battalion; at 150 


| 
a 





70 ON INFANTRY TACTICS. 


yards in their rear would be Nos. 2 and 7 companies of the same 
battalion, as supports; and at 150 yards in rear of the supports, the 
remaining companies of the battalion, in reserve. At 300 yards in 
rear of the reserve of the first Line would be the second battalion in 
second Line. At 300 yards in rear of the second Line would be the 
hird battalion in third Line. The two flank companies of the first 
attalion should be extended on a line of 4.00 paces, the proper front of 
battalion and of a brigade: the companies in support should remain, 


i 
b 


each company, in closed line; the companies in reserve should be i 
line. The second and third battalions should be in lines. The 
brigade would thus stand on a front of 400 paces; and in the open, 
and under fire but distant from the enemy, the brigade would have a 
depth of 900 yards.” 

In this order of battle there is nothing new to our ficld exercise. 
We are accustomed to see a brigade formed with its three battalions on 
one Line or, at most, on two Lines; but these shallow formations arc 
clue to our practice of holding too great a front, and of dispensing, partly 
or wholly, with second and third Lines. Shallow formations would 
ve ail us, wna would perhaps be necessary, against a numerous enemy 
inferior in mworcle and in arms; but only the deeper formation of bat- 
tulion in rear of battalion could give us the chance of showing the value 
of our soldiers in a fair field against an enemy worthy of our best 
cnudeavours. 


LV. Defence. 


In the open, a brigade would stand on its defence in five lines ordered 
as above stated. The flank companic s of the ~~ battalion would stand 
on the line intended to be def fended. All the Aeaerente would be in 
line, except the reanagtat inies in front, which would be extended on a 
line of 400 paces. In this order the brigade would remain under 
the cannon-fire prece¢ ding the attack of the enemy. This first cannon- 
fire would be aimed mostly at our guns which would be in line with 
and on the flanks of our two companies in front. Our infantry would 
suffer very little from this first fire ; whilst they would all be near 
m0ug rh to come up in time to meet the en my on the line selected for 
tern 

Our infantry should still be withheld, as long as possible, from the 
cannon-fire which the enemy would bring to bear upon us from his 
second artillery positions taken up nearér to our front. Only upon 
the appearance of the infantry of the enemy within 700 yards of our 
front, should our two co mnpenies commence to fire and our rearmost 
formations commence to close up. Although they would still for some 
time be exposed to the cannon fire which the enemy would direct upon 
us across the front of his attack, our second and third Lines must com- 
mence thei ur advance as soon as our two con npan ies have opene od fire. 

Upon the nearer approach of the enemy, it would be necessary 
reinforce our two companies with the supports; to move up the sup- 


ports nearer to the skirmishers, and the reserve nearer to the supports ; 
to reinforce the skirmishers with two more companies ; and, then, to 
throw the two remaining companies of the first battalion into the 
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skirmisher-swarm. ‘These reinforcements should not be made too soon. 
Meanwhile, the second and third Lines should have continued their 
advance ; and in their advance, the third Line should have much lessened 
its distance from the second Line. The third Line, on approaching the 
front, should form double company-columns. Upon the arrival of the 
second Line at a distance of 50 yards from the front, and the arrival of 
the third Line at 50 yards from the second Line, both Lines should 
advance. The first Line, in skirmisher-swarm, would then get up and 
lead the charge. 

As we are here considering the fighting of a brigade only with 
reference to a certain order of battle, we do not propose to treat of 
attacks on a flank of the enemy striving to break in upon our front. 
We shall content ourselves with saying that some action against a flank 
of the attack of the enemy is almost necessary to the safety of the 
defence. 


V. Attack. 


In the open, a brigade should advance with its three battalions de- 
ployed in three Lines at distances of 300 yards apart. This would 
certainly be the best formation in which to advance under cannon fire. 

On the arrival of the leading battalion within musketry range, or 
700 yards, of the enemy, the two flank companies should run out, 
extending from their outer flanks, ie down at 300 yards to the front, 
and fire; Nos. 2 and 7 companies should run out, each company in 
line, and lie down at 150 yards to the front; and the remaining four 
companies should lie down in line. The second and third Lines should 
continue their advance. The skirmishers would then be at 400 yards’ 
distance from the enemy; the supports and reserve at distances of 
150 yards to the rear; and the second and third Lines would be closing 
Up. 

There should be as little delay as possible in the advance of the 

brigade. The object is only to get within charging distance of the 
enemy: to waste the enemy by fire is the proper duty of artillery, both 
before and during the attack. The skirmishers should gain ground by 
hort runs, and always lie down to fire. The supports, advancing 
always at the double, and always lying down when not advancing, 
should gradually draw nearer to the skirmishers and reinforce them as 
they need reinforcement. The reserve, advancing always at the double, 
and always lying down when not advancing, should gradually draw 
nearer to the supports, and replace them, and then reinforce the 
skirmishers. The second Line should draw nearer to the first Line, and 
the third Line nearer to the second Line, both Lines lying down when 
not on the move. ‘The third line should form double company-columns 
on its passage out of the zone of cannon-fire. All the formations in 
rear must conform with the movements of the skirmishers; and, at any 
time during the advance, every formation in rear should be near enough 
to support the formation next in front. 

Before the arrival of our skirmishers within charging distance, or 
50 yards of the enemy, the whole of the first Line should be in skir- 
misher-swarm. When the skirmisher-swarm is within charging 
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distance of the enemy, the advance of the second and third Lines, at 
distances of 50 yards, will cause the skirmisher-swarm to get up and 
lead the charge of the brigade. 

What is urged against this method of attack is that the leading 
battalion, sent up to the front in successive detachments to spread along 
a line of 400 paces, would be a confused swarm, out of hand of the 
battalion-commander, out of hand of the captains, and not to be trusted 
to lead the charge. To this we reply that there is no other practicable 
method of advancing a brigade through the open, to bring it into con- 
tact with the enemy ; and that men can be trained to act in a skirmisher- 
swarm as well as they could act in that formation which, within 
50 yards of the enemy, should represent what, on parade, is a line. 
The impulse to charge, when at close quarters, cannot be communicated 
by word of command of battalion-commander or of captain, nor by 
sound of bugle, but only by the sight of a wavering enemy, or the 
resolute advance of a good support. The skirmisher-swarm, leavened 
by its Officers, would act, not by word of command, but of its own 
impulse. It is vain now to talk of any better line in front. No line 
could be marched up to the enemy ; andif a perfect line could fail from 
the skies to find itself near the enemy, it would quickly assume the 
shape of a skirmisher-swarm. The disorganization of companies in 
the leading battalion must not be held to be an insuperable objection to 
the only practicable method of advancing a brigade to attack the 
enemy. 

Again, it is objected that the skirmisher-swarm would not be able to 
manceuvre. To this we reply, that the skirmisher-swarm would have 
only to advance, and that it could reform at leisure when its work was 
done. Infantry have very liftle manceuvring to do in battle. 

The objection that to drill for a loose method of fighting would be 
injurious to discipline seems almost unworthy of confutation. Much 
discipline is, no doubt, imparted by steady drill; and our soldiers may 
still be drilled to approach perfection ; but both Officers and soldiers 
must be taught how to fight. <A logical deduction from this objection 
is, that the discipline of our soldiers is partiy dependent upon their 
stupidity. 

VL Double Company-Columns. 


By double company-columns we mean quarter columns of four half- 
companies. A battalion in line would form four double company- 
columns on the right half-companies of right companies ; or two central 
double company-columns on tke right half-companies of Nos. 3 and 5 
companies, the two companies on each flank remaining deployed ; or 
double company-columns in the right or the left wing only, the other 
The change of formation cowd be made 


wing remaining deployed. 
ht 


on the move, at the halt, or with the right half-companies of ri 


companies lying down. The columns would usually remain in line at 
deploying interval, under the direction of the battalion-commander ; 
but a senior captain should command each double company-column 


much as in cavalry, a captain commands a squadron. 
We advocate the formation of double company-columns in third Line 
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not under cannon-fire. This formation would undoubtedly be the best 
for the first and second Lines to rally upon should they be repulsed in 
attack or defence. We could usually form our third Line in double 
company-columns, when it had arrived within 300 yards of the enemy ; 
for the cross cannon-fire of the enemy could seldom be brought to bear 
on us so close to him. Covered by two lines in front, the third Line 
would always suffer less from musketry-fire when in company-columns 
than when in line. 


VII. Conclusion. 


The order of battle of a brigade being as we have stated above, 
brigades would be placed side by side, not one in rear of another, in 
defence. Artillery would be placed in the front line in the intervals of 
divisions, so that guns would be separated from guns by intervals of 
two battalions, or about 800 paces. Cavalry, and the reserve of 
artillery and infantry, would be independent of the general order of 
battle. 

In attack, brigades should advance one in rear of another, on a front 
of 400 paces, rather than side by side. A rear brigade would advance, 
at 300 yards distance from the rear of the brigade in front, in three 
lines with distances of 300 yards ; and close its lines and lessen its dis- 
tance from the brigade in front during the advance. An attack should 
always be prepared by artillery, and then supported by artillery well 
advanced on the flanks. Deep attacks on a narrow front are the most 
favourable to the action of the artillery of the attack; and by deep 
attacks only, can we reasonably hope to bring a superiority of force to 
bear upon the enemy. ‘Two or more divisions, attacking together, 
would advance on a front of one division, or 800 paces; but 800 paces 
is the limit imposed upon the breadth of an attack, by the necessity of 
having artillery firing inwards across the flanks, in support, and the 
necessity of arising in superior force upon the enemy in his lines. 


SHORNCLIFFE, 
19th October, 1872. 
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THE CULTIVATION OF SCIENTIFIC KNOWLEDGE BY 
REGIMENTAL OFFICERS OF THE BRITISH ARMY, 


By Major W. A. Ross, late R.A. 


Write what may be called the compulsory study of the “ applied 
sciences’ is more exclusively required by Government from Officers of 
the Ordnance corps and those of the Medical department, the volun- 
tary pursuit of any science is obviously more open to those of the 
Cavalry and the Line, and these latter have the equal benefit of a 
sound, gentlemanly education to start from as a basis, and the very 
great advantage of leisure time to enable them to pursue any selected 
science with success. 

The groove of employment which the engincer or artilleryman has 
to follow in the Service, although not of the high scientific character 
which their preparatory examination would seem to have suggested, is 
nevertheless one of severe and incessant work; sufficiently so to debar 
him from the successful pursuit of any difficult science. In TIidia—I 
affirm the fact unhesitatingly—these Officers are chiefly employed as 
cashiers or keepers of public accounts. 

Now, cavalry Officers and those of the line have, as a body, a fair 
knowledge of general science ; their regimental and office work is com- 
paratively light, their pay is nearly equal to that of the artillery 
Officers, while their promotion—in the case of field rank, nearly 
trebling that pay—is immeasurably superior.* : 

It is thus that we find such a comparative majority of cavalry, line, 
and militia Officers coming before the public as inventors, travellers, 
sportsmen (who, if worth anything, are invariably naturdlists), bota- 
nists, geologists, mechanists, and what not. 

It is obviously to the advantage of Government to select for im- 
portant appointments, from that body which affords the largest field for 
selection, and the Line Officers have, therefore, in this fact another great 
advantage and incentive to scientific study. j 

An extraordinary opinion or feeling has, until very lately, un- 
doubtedly prevailed among military men, that scientific study of almost 


* This was written. of course, before Mr. Cardwell’s Bill passed. 
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any kind, is derogatory to their military character: this fatal folly 
appears to have been derived from the French army, who, even under 
Bonaparte in Egypt, held the very word Savan a term of contempt 
or ridicule. Bonaparte himself well knew the military value of scien- 
tific knowledge, and made perhaps his most lasting impression on the 
Turks in Egypt by means of the experiments of the chemist Berthollet. 
He himself, as is well known, was not only a devoted admirer of science, 
but a proficient in general scientific knowledge, and was wont, in this 
very Egyptian expedition, to puzzle the Savans he had taken with him— 
Monge, Berthollet, Cuvier, Lamarck, and others-—with such questions 
as, ‘‘Are the planets inhabited? What is the age of the world? 
‘Will the earth be destroyed by fire or water?’’ One of the greatest 
soldiers or sailors ever produced by England—Sir Walter Raleigh— 
was also the best chemist and most scientific man of his age; and 
Napoleon Bonaparte has originated a science—the combination of indi- 
vidual numbers and of masses upon given points—which may easily 
be applied, and, indeed, has been applied in illustration of the ‘atomic 
theory’ of chemistry. 

Now, of all the “ applied sciences,’’ the most generally useful, nay, the 
most indispensable to any or every profession, is undeniably chemistry, 
and chemistry also is popularly supposed to possess, of all scientific 
nuts, the shell hardest to crack. But surely, in its practical and most 
useful bearing, this is not the case? Viewed in its relation to mathe- 
matics, and especially to algebra, chemistry is no doubt an abstruse 
science, requiring the devotion of a lifetime to make a proficient, and 
it is possible in this sense, for a clever mathematician who shall take up 
the study of chemical theories, to write a profound treatise on that 
subject which might obtain the respect, and even admiration, of “the 
world of science,” without himself performing a single practical experi- 
ment. On the other hand, it is also possible for an ordinarily educated 
and thoughtful man—an Officer of the Army for instance—almost 
entirely ignorant of all but the most simple and elementary chemical 
theories, as those of multiple and definite proportions, to procure by 
mere observant and pleasant experimentation, new combinations of 
substances which might prove of the utmost value and importance 
both to science and art. 

[t is, of course, easy to sneer and say, “ Would you have every 
“Officer of the Army to be a chemist?’ To this 1 would reply, 
“No, but I would have every Officer employ his leisure time in im- 
“proving his mental faculties by the study of some science which shall 
‘call most of them into activity, and in this point of view there is 
“no study equal to that of chemistry.” 

It will be found, I think, that nearly every practical science depends, 
for the verification of its results, upon chemistry. Geology and Physics 
would be puerile if they could not refer to chemistry as the final and 
“exact” proof of their assertions. Even Astronomy is now laying bare 
her wonderful revelations of other worlds by means of the chemical 
analysis of light ; and, finally, we must acknowledge that the science 
of war depends chiefly upon the due appreciation of “ villianous salt. 
petre,” or of compounds containing nitrogen, 
3F2 
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It may again be asked sarcastically, if I would recommend regi- 
mental Officers to carry about with them violent acids and unpleasant 
precipitants, as a solution of sulphuretted hydrogen, test-tubes, beakers, 
filters, funnels, and all the fragile paraphernalia which the study of 
chemistry is supposed to entail? Again I answer, “ By no means.” 
I have here in my waistcoat-pocket a little instrument with which, 
simple as it seems, it may eventually be possible to perform an opera- 
tion which the most complicated chemical apparatus has apparently 
failed to effect. Iallude to the separation of the rare earth Lanthanwin 
(derived from Aav@avw, I lie hid), from what has always been sup- 
posed to be, and is sold as “pure oxide of cerium,” in which the former 
had in fact remained concealed, in spite of all the chemical processes 
to separate the two. 

This instrument, as you see, consists of a couple of German-silver 
tubes, and a smaller one, terminating in a fine jet, with a needle-like 
hole in it: these tubes fit thus, one into the other, so that they will go 
into the waistcoat pocket. In my other waistcoat pocket I have two 
small stoppered bottles, one containing phosphoric, the other boric 
(formerly called boracic) acid. Having some platinum wire, a 
candle, and a lens, I am now accoutred as a travelling geologist, 
mineralogist, agriculturist, or engineer, sufficiently so to enable me to 
perform most of the qualitative analyses of the chemist, only otherwise 
possible with the acids, filters, test-tubes, &c., above referred to.* 

This simple little tool—so different from the startlingly complicated 
machines one finds in the laboratory of the chemist or the atelier of the 
natural philosopher—pictures of which you will find ad libitum in 
Ganot’s Physics—is, as I think, stupidly called a “ blowpipe.” But, 
however that may be, my business to-day is not with its name, but 
with its extraordinary utility, arid with the unparalleled elegance and 
rapidity of its operations, which, in my opinion, fairly entitle it to be 
the humble but invaluable companion, not only of the wandering 
philosopher, of the Officer and engineer in the field, but even of the 
lady in her boudoir, for, avoiding the unpleasant and unwholesome 
smells which chemical operations entail, the results of this study, from 
which the student can draw scientific conclusions as accurate as 
marvellously rapid, are chiefly given in the shape of coloured beads 
or glasses, little inferior in brilliancy and hue to the gems of which 
ladies are so fond. I mention this fact especially, in acknowledge- 
ment of quite an unexpected pleasure afforded by the presence of so 
many ladies in this room. The magnificent translation of Dr. Schellen’s 
work on Spectrum Analysis, just published, made by two young ladies, 
Jane and Caroline Lassell, shows how importantly the ladies can, if 
they like, assist in the dissemination of scientific knowledge. 

One thing I must here mention—that this study, which I have 
ventured to call ‘ Pyrology,”’ is scarcely one for a public lecture-room. 
The very fact which constitutes one of the chief advantages of pyro- 
logical operations—the extreme portability of its apparatus—causes its 
results to be almost microscopic, and therefore unfit for exhibition be- 

* It is said that Dr. Wollaston, who was a proficient in the use of the blowpipe, 
placed the whole of his chemical apparatus on a small tea-tray, 
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fore a number of auditors; and another disadvantage under which I 
labour to-day is, that having at present only a mouth “ pyrogene’’—as 
I propose to call the blowpipe—I cannot, of course, speak and use it at 
the same time; but a cheap, portable, and elegant blowing apparatus 
of vuleanised india-rubber is now made at Freiberg, in Saxony, which 
will enable the most delicate young lady or dandified Officer—for a 
great many clever men are also dandies—to use this invaluable little 
instrument without the facial disfgurement caused by using the mouth 
blowpipe. 

To do the best I could, however, [I have prepared beforehand a 
number of these “ glasses,” or “ beads,” of the before-mentioned phos- 
phoric and boric acids—which, by the way, can be procured at any 
respectable chemist’s shop, even in out-of-the-way stations, as those of 
India—by heating them thus, before the pyrogene, upon small pieces 
of platinum wire, twisted at one end into a loop or ring. You see that 
the acid, or “ flux,”’ as it is called, becomes quite red-hot, and thus, 
acted upon by the blast as well as by the conical blue flame proceeding 
from the front orjet of the pyrogene,—called by me a pyrocone,—revolves 
or spins round upon its centre with a rapidity which, avoiding as far 
as possible long words, has been found to be proportional to the fluidity 
of the matter of which it is composed. It must be quite evident, there- 
fore, that any substance added to this red-hot bead in order to be dis- 
solved in it by the combined action of the acid and the intense heat 
of the pyrogene, will be rapidly turned round—just as, only much 
quicker than, a leg of mutton is before a kitchen fire—so that every 
portion of the substance wiil be subjected to an equal degree of heat. 

The bead I have now taken is*one of phosphoric acid, which, as we 
all know, is present to an alarming extent in all our bones, and the 
doctors say in our brains also, especially in those of lunatics, but that 
I cannot believe ! 

You see at présent that it is beautifully clear and colourless, and in 
its platinum wire setting looks something like a round diamond in 
silver. Now on applying the point of this blue pyrocone to it, you ob- 
serve that is red-hot, and while in this state I just apply it thus to one 
of the small pieces of gold leaf lying on this slab of agate, and again 
bring the other side of the bead to the point of the blue pyrocone. The 
piece of gold, as you see, has disappeared, the platinum wire is appa- 
rently unaltered, and the bead or glass is as clear as ever, and even 
more brilliant; the gold, unable to stand the combined heat and 
powerful acid, has been utterly dissolved, and I have now here a bril- 
liant colourless solution either of gold or of the oxide of gold. It will 
be very easy to prove which it is, although we shall now be treading 
ou ground hallowed by the investigations of Faraday’s mind, and even be 
compelled by the force of facts to hold an opinion different from that of 
the immortal philosopher on the subject,* for observe, I have now taken 
up several small pieces of gold leaf and dissolved them in the bead, to 


* Faraday held that the ruby colour bestowed by gold upon glass and fluxes is due, 
not to the owide of that metal, but to metallic gold in an infinitely small state of 
division : the above experiment proves that it is due to an exact amount of oxida- 
tion of the gold. 
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which I now add a little more phosphoric acid, and hold it not quite so 
yur as I have been doing from the point of the blue pyrocone. I will 
now ask some one near me to observe this auriferous brilliant glass while 
itis getting cool. There is no change—but the glass is not nearly cool 
yet—but now, see! it flushes over with a most beautiful bluish rose 
colour, as pretty as that of the finest amethyst. Many of my fair 
hearers would give much to have a gem like this for their rings, 
but unfortunately this ruby bead will not last, as the bead will soon 
become sticky and unpleasant by absorbing moisture from the atmo- 
sphere. On the other band, what would not the illiterate digger of 
Australia give to have « simple and rapid (as well as beautiful) test 
like this for the gold he may suspect to lurk in the crushed quartz ? 

Here is another * glass’’ of the same flux. It looks quite clear also, 
and even after making it red hot by holding it a long way from the 
point of the blue pyrocone, you see that it remains quite clear and 
brilliant. You will probably guess from this fact, that there is nothing 
dissolved in this bead, and if so, you will be very far from the truth. 
There is at least 5 per cent. of the oxide of silver dissolved in it, and 
now, mark the effect of my holding it just inside the tip of the blue 
pyrocone ; the bead is a perfect image of a fine pearl, and this 
beautiful reaction is an excellent test for 5 per cent. of the oxide of 
silver. 

I now take another glass, also clear, and in no way distinguishable 
from what the others were at first. It is, however, composed of a very 
different, though analogous substance—bDorie ucid. It is the substance 
which apparently separates those rare earths of which I spoke, cerium, 
lanthanum, and didymiwm, when they are all combined in the so-called 
“pure” ceric oxide; I am not, however, going to trouble you with 
such long names, or such slippery substances, about which I know as 
little as any one else appears to know. Instead of this, I heat 
this clear glass as before, and having applied a mere trace—there 
must be no more—of our old friend phosphoric acid to it, heat the 
whole again. Watch it as it cools. You see that in about five or six 
seconds it clouds over, but a yellow light still shines from within, 

vausing the bead to be an almost perfect imitation of the noble opal; 
could this be only kept in its present state, it would not disgrace 
the fingers of the ladies. This is a rapid test for phosphoric acid in 
minerals, which acid I have little doubt is the cause of the unique 
beauty of the opal, at present attributed to “ organic matter.” 

Time will not allow me to show you a tenth part of what I should like 
to do, in illustration of this elegant—and, as I believe, important—mode 
of analysing inorganic substances, but I cannot refuse myself the pleasure 
of showing you what I really think was a valuable discovery made by 
myself in India, in 1869. 

Here is another glass of phosphoric acid. I am going to dissolve in 
it some oxide of the metal cobult, known, I presume, to most present 
as the substance which gives to glass and porcelain the beautiful blue 
colour, blew de roi, which we have often seen; and indeed it is just in 
this fact that I consider I may fairly call the experiment I am about to 
make a “ discovery,” for in all “blowpipe ” tables and chemical works 
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of the present day, you will find the chromatic reactions of cobalt given 
as blue, and blue only. 

Now observe the difference, You will say “ What difference? the 
glass is only blue ;” but wait awhile, it is only half cool. You see as it 
cools to what a charming colour it changes: a deep purple violet, as we 
should call it, or, as the ladies would call it, “‘ magenta.’’ I now add to 
this bead a little common salt, and heat all together. You see the 
glass now remains blue when cool, and this is effected by the sodium of 
the salt, for just 17 per cent. of soda or potash will cause this beautiful 
red glass to remain blue on cooling, causing it to be a valuable measure 
of alkali in substances, or an alkalimeter which you can put into your 
waistcoat pocket. 

[ must now conclude, but before doing so, I would ask your atten- 
tion for a few moments to these parcels of earth spread on the table 
before me, the meaning or use of which you will probably have been 
trying to conjecture. They represent various specimens of the substance 
which the Government of India has for the last 10 or 12 years been 
using as a limestone in the manufacture of the mortar with which their 
vast and palatial double storied barracks and other public edifices have 
been built. 

Now by this “limestone” there hangs—as Shakespeare and Darwin 
tell us—a tale. It is found throughout almost the whole of the vast 
plains of India (and nowhere else, I believe), occurring from 6 to 
10 feet below the surface of the ground, in what the geologists call 
concretionary tufaceous nodules, or something like that, but the illites 
rate natives have applied to it a much shorter name, “ kunkur,” by 
which it is now universally known. 

Lord William Bentinck, when Governor-General of India, first 
applied this “‘kunkur” to a purpose for which it is admirably suited, 
that, namely, of ‘road making,” in which it is hammered and crushed 
upon the public roads with water until it forms a paste, which is shortly 
baked by the powerful Indian sun into a kind of porcelain coating or 
“metalling,” as it is technically called, and which is so hard as to form 
the finest roads in the world. It is said—but please don’t repeat it— 
that his lordship was ever afterwards called ‘“ William the Kunkurer,” 
but the author of this atrocious pun has, it is hoped, been secured 
and deposited in Hanwell. 

Some one—I don’t know who—without the perception of Lord William 
Bentinck, suggested the use of kunkur as a limestone for making mortar, 
for which the kinds generally found are quite unfitted, as they only con- 
tain 20 per cent. of lime, and even that is bound up in a peculiar way 
with silica, so as to make the whole utilisation of the lime by burning 
difficult, or even impossible. This kunkur has been treated by the 
Indian Government in the manufacture of the mortar of their “ palaces 
of cards,” as though it were a pure limestone, for they mix one-third of 
it with two-thirds of pounded brick (called “soorkhee”), or with 
common earth. J am sure that nobody present will deny that 20 is 
one-fifth of 100, so that the Indian mortar contains only one-third of 
one-fifth of lime in 100, that is one-fifteenth ! 

{ now heat with the pyrogene a specimen of good limestone mortar, 
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taken from a private house at Mussoorie, in India. See how it glows. 
By putting, now, a drop of this cobalt solution upon it while still hot, 
you see that it turns immediately a pretty blue. Now let us try this 
‘“‘mortar,” taken by myself from the wall of one of the palatial 
tumble-down barracks above referred to, in the same way. The cobalt 
solution does not change its appearance in the least, but it remains very 
much like a substance too common in the streets of London—mud. 
The barrack from which this specimen of “ mortar” was taken, cost 
more than £10,000; it has a fearfully heavy roof of stone, and on the 
occasion of a high wind, after rain, a company of the 88th, as I am in- 
formed, rushed out of it, declaring they would stay no longer in it, as 
it was dangerous. Now this is by no means a solitary instance, but, on 
the contrary, all, or nearly all, the later barracks, post offices, and 
public buildings between Calcutta and Peshawur have either fallen 
down, are unsafe, or are just kept habitable by constant repair at an 
enormous expense. 

In one instance, a steam-engine from England was put up in one of 
these buildings at Allahabad, which, at the first stroke of the piston, 
came, as was to be expected, to the ground, killing several people, 
and wounding more. This was too much even for the good nature of 
the late Lord Mayo. He ordered the “ mortar ”’ to. be sent to Calcutta 
to be analysed, and the analysts found in it the economical proportion 
of just 5 per cent. of lime! 

It has been published in the newspapers, and never contradicted in 
India, that the total amount of public money thus wasted on these 
buildings during the last ten years is no less than £45,000,000! ! 

The Indian Government attributed the fact (which is not denied) of 
the failure of these buildings, to their Officers in the department of 
Public Works having been cheated as to the lime by the native con- 
tractors, and removed several of the former from their appointments, 
but the cause evidently lies—as above explained—in the use of this 
kunkur as a pure limestone, which use was ordered by the Indian 
Government itself. 

If I have not trespassed too long on your patience, I will just add 
a few words to show how such humble knowledge as that I have 
described may become important to a Government which is not above 
making use of it. I see on one of the back benches, a gallant Oflicer 
who, as I remember, applied to the Chief Engineer in Bengal—a 
Colonel of the Engineers whose name I ‘forget—for me some twelve 
years ago to join the Department of Public Works in India; the 
reply received was in the negative: but I had at that time, brought 
to India from Freiberg, one of Plattner’s complete blowpipe apparatus, 
with assay balance, &c., and I cannot but believe that had the Govern- 
ment then accepted my services, I might at least have been able to 
have convinced them of the real nature of the kunkur employed, and 
thus have had the satisfaction of adding my mite towards a knowledge 
that would have prevented the series of colossal failures in public 
buildings above adverted to, of which the barracks at Saugor—which 
cost a trifle of £166,000—are the latest instances brought to light ;* 





* These barracks arc, according to the Times of December 3, 1872, ordered to be 
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but there is no doubt that wll the later barracks and public buildings in 
Bengal and the north-west of India, are in the same unsatisfactory state. 

Thus -you see that a little of the scientific knowledge I have here 
attempted to indicate, might have saved the Government of India some 
forty millions sterling I 





THK AUTUMN MANCEUVRES OF THE PRUSSIAN GUARD. 
CORPS IN SEPTEMBER, 1872. 


Communicated by Lieut. Henry J. T. Hitpyarp, Adjutant 71st H.L.1. 


Nearty two years have already elapsed since the grand review of the 
German Army at Longchamps previous to its homeward march, and since 
that time there had been no considerable assembly of German troops 
for the purpose of exercising until the manoeuvres of the Guard Corps 
in the vicinity of Berlin during the month of September of this year. 
There is every reason therefore to look upon these manceuvres, carried 
out without hurry and with sufficient preparation, as specimens of the 
results drawn by the Germans after a careful consideration of their 
experiences during the late war. We cannot indeed regard any new 
movements practised, as their definite conclusions, for no new instruc- 
tions have been issued since the war, but we may take great interest 
in watching what are still with them only tentative measures, for 
under these circumstances we are the more likely to sce their defects, 
and to hear them freely discussed by themselves as well as by others. 

As has been explained very frequently of late, there is a considerable 
difference between the German peace-manceuvres and our own, inas- 
much as the former adopt a system of billets, which necessitates pre- 
arrangement, and limits the movements to certain bounds. But apart 
from this, it is net always considered equally instructive for one 
manceuvre to last for several days on & very extended scale, as in that 
case the instruction derived is in a certain degree restricted to a 
limited number of Officers in high command, whose plans but too often 
heeome common property and are subject to free discussion long before 
they are put into execution. A great portion of the time also in this 
case is necessarily occupied by strategical marches which, although of 
abandoned, and the constructor, Captain Faber, R.E., to be dismissed from the 
Department! Poor man; he was not to blame.—W. A. R. 

Nore.—The lecturer has received the honour, since this lecture was delivered, 
of having his paper on “ Pyrology, or Fire Analysis,” read before the Royal Society, 
in Vol. xx, No. 137 of the proceedings of which Society it will be found, and may be 
referred to by those desirous of more detailed information on this subject, which, 
however, cannot be found in any of the published works on the ‘* Blowpipe,’ as the 
fluxes and their rezctions above mentioned, were introduced by the writer in 1869, 
and have been used by him only, as yet. A work on the subject will shortly be pub- 
lished by Messrs. Spon, of Charing Cross. Messrs. Horne and Thornthwaite, of 
Newgate Street, will supply the apparatus required in this method of analysis to 
Officers at a moderate cost. 
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undoubted value, can be practised equally well by brigades and lesser 
bodies of troops. The usual German plan which is to manceuvre from 
day to day with fresh dispositions and fresh aims, although the original 
general idea is often adhered to, affords a series of varied and definite 
lessons to those in high command, and gives at the same time a 
greater amount of practice to the subordinate Officers and men. 

It has been said, that 1» peace-manceuvres, so soon as the two oppo- 
nents come into close contact, the game is at an end; but I do not 
consider that this is strictly the case, except perhaps from a strategical 
point of view. Undoubtedly the student of pure strategy will feel 
that his study is more or less at an end, but tactics take its place, and 
though many of the elements which would decide perhaps in real war 
are wanting, sufficient remain, the proper employment of which, require 
most careful and continual study. Were movements to be checked so 
soon as the two conflictine forces were deployed for action, not only 
would an opportunity be lost for the working out of tactical problems 
which vary so much according to the ground and many other con- 
siderations, and which nevertheless require fixed general outlines, but 
no practice would be afforded in the very difficult matters of pursuit 
and retreat. 

Hoping that my preface will be sufficiently accounted for by a desire 
to call attention more especially to the subject of tactics, which is 
the branch | propose to treat of, [ will now proceed to describe as 
shortly as possible the two greater manceuvres of the Guard-Corps in 
the vicinity of Berlin on the 9th and 10th of September, the former of 
which consisted of a manceuvre of the entire corps against an imaginary 
enemy, and the latter of one in which it was divided into two parts, 
acting one against the other. 

Mana were of Corps agaist Tinaginary Eneny, Sept inbe r 9th, 1872.— 
General Idea. 
The Guard-Corps has been brought up to the relief of the invested 


fortress of Spandau. On its approach, the enemy having raised the 
siege and evacuated the left bank of the Havel, takes up a position in 


the vicinity of the fortress on the right bank with considerable forces, 
in order to cover the withdrawal of his siege material. 


Npe eval Idea. 

The commander of the Guard-Corps having advanced with the main 
body of his forces, close up to Spandau on the night of the 8th Septem- 
ber, and pushed his advanced guard through the fortress upon the 
right bank of the Havel, decides to attack the enemp’s position on the 
heights west cf Staaken and Amalienhof on the 9th, turning his right 
flank, and to force him to retreat before he can secure his siege 
material. 

Partition of Troops. 
Ist Infantry Division, Lieut.-General v. Pape. 
Ist and 3rd Foot Guards 


lst Infantry Brigade | Steer balhibon 
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2nd Infantry Brigade: 2nd and 4th Foot Guards; Hussar regi- 
ment. 
Ist Foot Division of the Field Artillery Regiment (4 batteries of 
4 guns). 
2nd Infantry Division, Lieut.-General vy. Budritzki. 
Emperor Alexander’s Grenadier Regiment. 
Ist and 3rd Queen Elizabeth’s Grenadier 
Regiments. 
Rifle battalion. 
(Emperor Francis Joseph’s Grenadier Regi- 
| ment. 
4th Infantry Brigade+ 2nd and 4th Queen Elizabeth’s Grenadier 
Regiments. 
lst Pioneer Company. 


3rd Infantry Brigade 


2nd Uhlan Regiment. 

2nd Foot Division of the Field Artillery Regiment (4 batteries of 
4 guns). 

Corps Artillery: Colonel v. Helden-Sarnowski. 

3rd Foot Division of the Field Artillery Regiment (4 batteries of 
4 guns). 

Horse Artillery Division of the Field Artillery Regiment (2 batteries 
of 4 guns). 

Lett flank detachment, Major-General Baron v. d’Goltz. 

Fusilier regiment and combined infantry regiment. 


Three companies Pioneer battalion, with light field bridge train. 
Ist Brandenburg Uhlan regiment. 

Instruction battery from School of Gunnery (4 guns). 

Cavalry Division— 


$b Cavaley Betedde ven see regiment. 


's Cuirassier regiment. 
2nd - lst and 3rd Uhlans. 
ord ae Ist and 2nd Dragoons. 
1st Horse Artillery battery (4 guns). 


Disposition : 


Head-quarte TS, Spandau, 
8th Sept. 1872, 5 o'clock p.m. 

The Guard Corps will attack the enemy’s position on the heights of 
Staaken and Amalienhof to-morrow, turning his right flank. 

The first infantry division and the corps artillery, the latter follow- 
ing the foremost regiment of the main body, will debouch from the 
Potsdam gate at 8.30 o'clock. The division will form up for the 
attack of the Amalienhof heights and the Spandauer-Berge, supported 
by the corps artillery, which will march near its right. 

The second infantry division will begin to debouch from the Aranien- 
burg gate at 8.15 o’clock, and will push forward its advanced guard 
against Closterfelde and Neu-Staaken in order to possess itself of 
these places and engage the enemy on the heights. The main body 
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will advance 1500 to 2000 paces in rear of it, and form temporarily the 
reserve of the corps for my disposition. 

The left flank detachment will protect the throwing of a bridge from 
Pichelswerder to Pichelsdorf, which must be finished by 8 o'clock, and 

8.30 o’clock it will be directed by the latter place towards the 
Carolinen heights, keeping somewhat in advance of the left of the first 
infantry division, reconno:tring towards Gatow and Gr. Glienicke. 

The cavalry division will cross the pontoon bridge immediately after 
the flank detachment, and will form up in rendezvous formation, front- 
ing towards Seeburg, and covered by the Carolinen Heights. Reports 
will find me with the main body of the first infantry division. 

(Signed) AUGUST, 


Prince of Wurtemburg. 


The greater portion of the Guard-Corps had bivouacked on the after- 
noon of the 8th. The main body of the first division was at Charlotten- 
burg and Ruhleben, and a small portion was cantoned in Spandau. 
The main body of the second division bivouacked south of Haselharst, 
the advanced guards of both divisions west of Spandau, the left flank 
detachment in the Grunewald at Pichelsberg, from which place a 
bridge of boats had been formed to Pickelswerder, a small island in the 
Havel, occupied by a battalion in the Fusilier Regiment. 

Early on the 9th September, the advanced guards of both divisions 
were ready to commence the forward movement, the first close before 
the Potsdam Gate, with posts of observation on thg other side of the 
suburb, that of the second about 1,000 paces west of the Spandau 
works on the railway leading to Hamburg and Lehrte. 

The left flank detachmeht had in the early morning constructed a 
pontoon bridge and a bridge of casks from Pickelswerder to the right 
bank of the Havel, the former of which was utilised for the passage of 
the infantry, the latter for the other arms. At the given times, the 
heads of the respective columns were set in motion. 

The advanced-guard of the second division on the right formed up 
from column of march as a first attack, which-was subdivided into three 


lines in the following manner:—In the first line was a subdivision of 


each of the two leading companies of battalions extended in skirmishing 
order, followed in second line by the remainders of these companies in 
section-columns about 40 paces apart and 100 paces from the extended 


line. The third line was composed of the remaining companies in half 


battalion formation, about 200 paces more retired. The advance here 
was carried out without opposition, ground veing gained for the main 
body to form up, the villages of Closterfelde and Neu-Staaken being 
occupied, and the enemy’s attention called to this flank, which was the 
immediate object in view, so as to allow of the turning movement on 
the enemy’s right being developed without serious opposition. 

At the same time the advanced guard of the first division, covered 
by the fire of its battery, which was escorted by a portion of the Hussar 
Regiment, formed up whilst advancing over the open ground in its 
front, and gained sufficient ground along the road leading to the 
Carolinen Heights to allow the main body time and space to deploy. 
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The Corps artillery went rapidly forward in the meantime to an ad- 
vanced point (105) between the two divisions, where it formed up and 
opened a continuous fire upon the heights occupied by the enemy, 
about 2,000 paces to its front. 

The left flank detachment was at this time marching upon Seeburg ; 
the cavalry had not completed the passage of the stream. 

As soon as the first division had completed forming up, which it did 
in two lines of battalion-columns at full distance, the brigades side by 
side about 100 paces in rear of the guns, with the regiments in rear of 
each other, and 50 paces apart, it prepared for advance in the following 
manner. The foremost line sent two companies per battalion to the 
front, which formed three lines, the first two in extended order, with 
barely half-pace intervals between men, the third in sections in close- 
order. The remaining two companies of the battalions of the original 
first line were in half-battalion formation, forming a fourth line, whilst 
the regiments in the original second line formed a fifth line, composed 
of battalion-columns at full interval. This formation was completed in 
rear of the guns, the first line being aligned with them, and as soon as 
sufficient effect was considered to have been produced by the artillery- 
fire, the cavalry passed to the front to clear the ground. The general 
advance of the division then commenced by echelon from the left, 
which was composed of the second brigade. This advanced by moving 
off in the first place its first lines, followed by the second at a distance 
of 80 paces, the third following at an interval of from 100 to 150 
paces, followed by the fourth at about 500 paces; the fifth line followed 
considerably in rear. This movement was supported by a battery on 
the left belonging to the flank-detachment, which was ascending the 
heights north of Gatow, and advancing towards Seeburg. Advancing 
rapidly by running forward, and lying down at intervals, this brigade 
carried the Carolinen heights, whilst the first brigade, forming the 
right, advanced against the Spandauer-Weinberge, which were quickly 
occupied, assisted by the fire of the second brigade from its new 
position. The divisional artillery now moved forward on to the heights 
and opened fire against the Hahnenberg, whilst the Hussar regiment 
followed the retreating enemy, and the first brigade possessed itself of 
Amalienhof, close to which the artillery took up a still inore advanced 
position, and continued to fire rapidly in the same direction. 

About the same time the left flank detachment, which had been ad- 
vancing with slight opposition towards Seeburg, proceeded to its 
attack, which was done by an advance of the infantry very similar to 
that of the first division. Advancing to the close vicinity of the village, 
the whole lay down, the first line being reinforced by both the second and 
third, and a very rapid independent fire opened. An advance was then 
made by subdivisions, which fought their way through the village, the 
divisional cavalry coming to the front aud pursuing tor a short distance 
on the other side. The Corps artillery having been released from its 
first object by the occupation of Amalienhof, now advanced to a posi- 
tion between the latter place and Staaken, whilst the artillery of the 
second division formed up on its right. That of the first divis:on was 
already posted on the heights, and the battery of the left flank detach. 
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ment and of the cavalry division was near Seeburg. From these points 
the fire of the whole of the artillery was now concentrated upon the 
position Hahnenberg-Staaken, whilst the infantry prepared for the final 
advance, with the exception of the main body of the second division, 
which moved off to its right in the direction of the Oak Forest. 

The final attack was now made by the first division and the advanced 
guard of the second. This was carried out in the original loose order 
by rapid and short advances, the extended lines breaking up into groups 
on arriving at close quarters, and pushing steadily forward, with the 
exception of one regiment in column of companies on the centre. 
Whilst this was progressing, the left was advancing to the left of See- 
burg. As soon as the enemy’s retreat was decided, the cavalry, which 
had been kept back in a sheltered position behind Seeburg, advanced in 
columns of squadrons, the Cuirassier brigade on the right, the Uhlan 
brigade on the left, and formed up in two attacks, four regiments in 
first line and two in second. The former rode straight forward to the 
attack towards the chaussée, reining up only when close to it, whilst 
the latter turned to its left to meet the enemy’s cavalry, supposed to 
have been pushed forward on his right flank, and which was already 
suffering from the fire of the flank-detachment battery. 

At the same moment that the cavalry was re-formed, the general halt 
was sounded, which brought the manceuvre to a close, when the troops 
stood in the following positions :— 

The advanced guards of both divisions in an alignment with the ar- 
tillery advanced close up to the road leading from Staaken to Dallgow, 
whilst the main body of the second division had reached the Oak 
wood. The main body of the first division was drawn up on the 
Hahnenberg. 

The simplicity of the plan and the evenness of the ground allowed 
every movement to be followed with comparative ease, though, owing 
to the large extent of the front, it was not possible to witness personally 
every detail. 


The manceuvre of the 10th September consisted of one division 
acting against the other, the general idea being drawn from the results 
of the manceuvre of the previous day. The corps was divided into an 
east and a west division, the former of which represented the attacking 
force of the day before, or a portion of it at least, and the west division, 
the retreating enemy. 


Special Idea for the West Division. 


The west division having been forced to retire from its position on 
Hahnenberg, on the 9th September, by very superior forces, and been 
closely followed, continued its retreat over the Schéppengraben. Weak 
outposts still maintain themselves to the east of it, as the enemy has 
only advanced a short distance beyond the line Ferbitzer-Bruch and 
Rhins-hake. 

The divisional commander is instructed to maintain the defiles over 
the Schéppengraben until noon, on the 10th September, and then to 
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retire in the direction of Brandenburg, leaving only posts of observation 
in front of the enemy. 


Spe cral Idea for the East Division. 


The Guard Corps, after having beaten the enemy’s investing corps 
on the forenoon of the 9th September, on the heights south-west of 
Spandau, received at noon the order to detach the second cavalry 
brigade and a portion of the first division, strengthened by the corps 
artillery, in the direction of Potsdam, whilst the second division and 
cavalry division, and a great portion of the corps artillery, is formed 
into an east division, for the purpose of following the enemy in his 
retreat upon Nauen. 

In the evening the outposts stand in the groand close to the west of 
the Ferbitzer-Bruch and Rhins-hake, the main body east of the 
Schweinckuten-Graben. Weak posts of the enemy are still to the east. 
of the Schéppengraben. The commander of the east division receives 
the order to attack the enemy (west division) again, and by pressing on 
his right flank, to endeavour to throw him into the Havelbruch. 

The heads of the advancing columns are not to cross the line of out- 
posts before 9 o’clock in the morning. 


Disposition of the West Division for the Manawvre of 10th September, 
1872. , 


Staff-Quarte 1S, Hoppe nrade, 
9th September, 1872. 

The division has crossed the defiles of the Schéppengraben, at 
Dyrotz, and Buchow-Carpzow to-day, and bivouacked with the infantry 
between Wustermark, Wernitz, and Hoppenrade, the cavalry and 
artillery at Hoppenrade. 

The advanced guard is posted as follows :— 

2 battalions, 1 company Jigers, 1 squadron, 1 battery, at the Wind- 
miihle. 

1 battalion, 1 company Jiigers, 1 squadron, 1 battery, at Buchow- 
Carpzow. 

1 company Jiigers, 2 sub-divisions Hussars, in Ceestow and Bredow. 

1 company Jiigers, 1 sub-division Hussars, in Falkenrehde. 

The remainder of the Hussars immediately to the west of Dyrotz. 

The Pioneer detachment in Dyroitz. 

The outposts somewhat in advance of this line. 

The bridges over the Schéppengraben, at Falkenrehde, on the way 
from Buchow-Carpzow to Doeberitz, at Ceestow and Bredow, are so 
far destroyed as to only allow of the passage of patrols, and are pre- 
pared for complete destruction. 

In this position the division will endeavour to defend the Schéppen- 
graben until noon, and then retire upon Brandenburg by Nieselde and 
Tremmen. 

The advanced guard will give early information regarding any move. 
ments of the enemy, 
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Partition of Troops. 
Commander: Lieut.-General v. Pape. 
Officer of the General Staff: Captain v. Nickisch-Rosencgk. 
Aide-de-Camp: 1st Lieutenant Brunsig Edler vy. Brun. 
Advanced Guard: Colonel vy. Papstein. 
Fusilier Regiment: Major v. Feldmann. 
Jager Battalion: Major v. Arnim. 
Hussar Regiment: Colonel v. Hymmen. 
5th Light and 5th Heavy Foot Batteries: Captain Gizycki. 
1 Pioneer detac -hment. 
Main body— 
1 Infantry Brigade: Major-General Count v. Kenitz. 
3rd Foot Guards: Colonel v. Thile. 
Ist Foot Guards: Colonel v. Boehn. 
2nd Infantry Brigade: Major-General v. Krosigk. 
14th Foot Guards: Colonel v. Grolman. 
2nd Foot Guards: Colonel v. Appell. 
Ist Foot Division of the Field-Artillery-Regiment, Major v. Heinec- 


clus. 


2nd Cavalry Brigade: Major-General Prince Hohenlohe-Ingel- 
fingen 
lst Uhlans: Colonel v. Eller-Eberstein. 
3rd Uhlans: Colonel v. Schenck. 
Ist Horse Artillery battery. 
(Signed) v. PAPE, 
Lieut-General Commanding Ist Guard, 
Infantry Division. 


Disposition of the Last Division for the Mancuwvre of the 10th 
Septe mber, 1872 


Stoff Quarters, Doe beritz, 
Oth September, 1872, 6 p.m. 

The defeated enemy has retired behind the Schéppengraben, towards 
Nanen ; weak outposts stand to the east of the former. 

The east division will attack the enemy again to-morrow, and press- 
ing him from the direction of Brandenburg, will force him upon Nauen, 
or into the Havel morass. The first column will pass the line of outposts 
at 8.30 a.m., and clese the defile Dyrotz-Wustermark, against a possible 
offensive. The second column will cross the advanced posts at 
a.m., and march upon Carpzow by Priort, and will secure the 
Buchow-Carpzow defile. The infantry of the third column will be north 
of Ferbitz, at 8.50 a.m., the two cavalry brigades, the artillery, the 
pioneer detachment, with the bridge material, and the sick transport 
waggons, will be ready at 8.30 a.m., with the head of the column at 
the Schaafdamm bridge. The column will go by Satzkorn (the 
infantry by Kartzow. where a bridge will be thrown), and Klein- 
Paaren to Falkenrehde. The column will clear the Carpzow-Buchow 
defile for column No. 2, and hinder the enemy in his retreat upon 


3randenburg. 
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I shall be with the second column. 
Partition of Troops. 
Column No. 1.: Major-General v. Knappe. 
Emperor Alexander’s Grenadier Regiment (No. 1): Colonel v. 
Zenner. 
Rifle Battalion: Major v. Boéltzig. 
3rd squadron: 2nd Uhliin’s, Colonel v. Rochow. 
6th heavy battery. 
Pioneer detachment with two intrenching tool waggons. 
Column No. 2: Major-General vy. Dannenberg. 
Emperor Francis Joseph’s Grenadier Regiment (No. 2) : Colonel y. 
Wangenheim. 
Queen’s Grenadier Regiment (No. 4): Colonel v. Lucadou. 
Queen Elizabeth’s Grenadier Regiment (No. 3) : Colonel v. Hiillessem. 
2nd Squadron: 2nd Uhlans. 
2nd Foot Division Field Artillery Regiment and 6th Light Battery : 
Major v. Krieger. 
Pioneer detachment with 1 Trestle bridge waggon. 
2 sick transport waggons. 
Column No. 3: Lieutenant-General Count v. Brandenburg. 
Combined Infantry Regiment: Colonel I’Estocq. 
Ist Cavalry Brigade: Colonel v. Krosigk. 
Gardes du Corps Regiment: Colonel Count Hynar. 
Cuirassier Regiment: Major vy. Kleist. 
3rd Uhlan Regiment: Major v. Méllendorff. 
3rd Cavalry Brigade: Colonel v. Brandenstein. 
Ist Dragoons: Lieutenant-Colonel v. Brozowski. 
2nd Dragoons: Major v. Liitzow. 
Horse Artillery Division of the Field Artillery Regiment (2 batteries) : 
Major v. Graevenitz. 
Instruction battery: Pioneer detachment, with 1 Trestle bridge 
waggon ; sick transport waggon. 
(Signed) v. BUDRITZK], 
Lieutenant-General Commanding 2nd 
Infantry Division. 


The outposts of the west division were posted as follows in front of 
the Schéppengraben: at Ceestow and at Dyrotz one company of Jigers 
each, supported by two battalions of the Fusilier regiment behind the 
latter place. At Priort was a third Jager company, and at Carpzow 
a battalion of the Fusilier regiment in support. Another company of 
Jiigers was at Klein-Paaren, and a subdivision of Hussars was pushed 
forward to Satzkorn. 

Owing to the nature of the ground, the advancing columns of the 
east division could not be seen, but by the positions of their guns upon 
opening fire and by the clouds of dust which arose wherever the 
troops were in movement, the general dispositions of its commander 
could ‘be fairly divined, and the commander of the west division took 
his measures accordingly. Leaving only one regiment in Wustermark, 
VOL, XVI, 346 
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he concentrated the greater portion of his forces on the Miihlenberg 
behind Buchow, sending the Uhlan brigade with two battalions of 
infantry and a horse battery to Falkenrehde. 

Column No. 2 was the first to come into contact with the outposts of 
the west division, which it did at Priort, driving them back upon the 
battalion in support, which was stationed in the wood on the left front 
of Carpzow, supported by a battery on its left. The fire of this was 
shortly afterwards answered by two batterics from the Kichberg, which 
supported the infantry’s advance. The latter pressed close upon the 
retiring Jiigers, but on cresting hill (128) it was received by a heavy 
fire from the wood, which caused it to pause and correct its formation. 
The Emperor Francis Joseph’s regiment was in front, and the new for- 
mation was adopted to its fullest extent, for the three first limes were 
all extended, being supported by the remainder of the battalions in 
company-columns. The ground was remarkably favourable for this 
formation, as the approach was over an undulation sloping towards 
the enemy at only a couple of hundred paces distance, which enabled 
all the lines to fire during their advance, which was done without 
even pausing. From about 50 paces the ground rose again towards 
the wood, and on this, about 40 paces distant, the first line lay down, 
being successively reinforced by the second and third, and still more 
by the extension of sections here and there from the supporting com- 
panies, and a very rapid independent fire was opened. During this 
time a company was advanced by the left flank in file, so as to take the 
enemy in flank and rear. The enemy eventually fell back, after an 
enormous expenditure of ammunition, to Buchow, and the village of 
Carpzow was entirely evacuated, and occupied in force by column 
No. 2. The main body, however, accompanied by the artillery was 
directed by the heights north of the village against the Miihlenberg, 


between which and Buchow the enemy’s artillery was posted. All ) 
attempts however to throw a bridge over the stream were unsuccessful. 
In the mean time a, periodical fire was kept up along the whole line of I 
the stream without any decisive effects, except that the passage could 
not beeffected. <A battery belonging to the advance guard of the west 
division kept up a steady fire from a very favourable position on the : 
Fichtenburg until driven back by musketry fire. In this position the : 
centre remained for upwards of an hour from before 10.30 to 11.30 
o’clock, the east division attempting to effect a passage, but being 
frustrated on every occasion by the vigilance of the opponent on the : 
other side of the stream. 

In the meanwhile the cavalry of the first column having debouched . 


from the wood in front of Dyrotz, was received by a heavy fire and . 
‘ of é Y ae 1b 
ferced to fall back precipitately behind some sheltering ground. 


Shortly afterwards the infamtry debouched also, and advancing in - 
extended order, succeeded in bringing the 6th heavy battery into - 
aed It was, however, impossible to maintain it on account of a by 
1eavy musketry fire from a subdivision of Fusiliers, and the battery was ) 
forced to fall back. On the advance of the infantry, however, the sub- he 
division retired, but in spite of every endeavour it was not able to - 


(lislodge the infantry of the east division, which had partially in- 
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trenched itself, shortly before 11 o’clock, though the latter and to 
fall back to take the place of the 2nd regiment, which had been drawn 


off to the centre, at the Wustermark, where it maintained the line of 


the Schéppengraben until the order was received at 12 o’clock to 
relinquish the position. 

At about the time that the action came to a stand in the centre and 
left, the third column approached Klein-Paaren. The dragoon brigade 
after passing through Satzkorn, arrived at the passage over the 
Woublitz marsh west of Klein-Paaren, and obtained possession of it. 
As, however, the bridge was supposed to have been destroyed, half an 
hour was fixed by the umpire for its re-establishment. In the mean- 
time reinforcements from the west division enabled its advanced posts to 
resume the offensive and regain possession of the passage. The village 
of Falkenrehde was now strongly occupied by the 3rd regiment of Foot 
Guards, whilst the horse-battery opened fire upon Klein-Paaren. 

The infantry of the third column marching by Kartzow had found 
it impossible to establish a bridge there, on account of the marshy 
nature of the ground, and was therefore consider: bly delayed. On the 
arrival of its advanced guard however, the bridge was again regained, 
and two companies followed the retreating enemy. These were attacked 
by the united Uhlan brigade, which came upon them from three sides, 
and the umpire’s decision was against them. The main body of the 
column now began to debouch, followed by the Dragoon brigade, but 
the whole had to retire on account of the success of the Lancers. 

A second advance against Falkenrehde failed on account of the heavy 
musketry fire of the troops occupying it, and only after considerable 
preparation by the fire of three batteries massed north of Klein-Paaren 
was a third and final attack undertaken. The infantry of the west 
division now evacuated Falkenrehde and fell back upon Buchow, the 
horse artillery taking up a position at point 171, where it was sup- 
ported by the Uhlan brigade, which was in rear sheltered by a slight 
dip in the ground. The cavalry of the east division now advanced to 
the west of Falkenrehde, and formed up in two lines ready to meet the 
Uhlan brigade. It was forced to retire however by the artillery fire, 
and was followed by the Uhlans, but without coming in contact. 

In the meantime some detachments of the second column had suc- 
ceeded in effecting the passage of the stream and had obteined a footing 
in the wooded ground at the foot of the Mihlenberg. In consequence 
of this, and also on account of the time fixed for the holding of the 
position having almost expired, the Commander of the west division 
relinquished his hold upon Buchow, and retreated towards Etzin. As 
it happened, this was done at exactly the right time, for had he main- 
tained his position, his line of retreat would have been most seriously 
menaced by the advance of the enemy on his right flank, of which he 
was not at the time aware. At the same time the extreme left fell back 
by Tremmen on the way to Brandenburg. 

The cavalry of the east division advanced close up to the Weinberg, 
but received a heavy fire from the battery posted there. The Cuirassier 
brigade was then attacked by the Uhlans but without effect, until 
taken in flank by the Hussar regiment which had been carefully brought 
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up on the right, sheltered by a slight undulation in the ground. The 
east cavalry, however, presently advanced again, accompanied by a 
battery which forced that of the enemy to retreat. The Uhlan br igade 
protecting — movement was brought io a stand and forced to receive 
«charge of the Cuirassier brigade, which caused it to fall back. It 
still x salt a front however, until it joined the infantry on and to the 
right of the road to Etzin. Here a final attempt was made close to the 
Hebensberg to deter the enemy’s retreat, but the infantry, forming 
battalion-squares, opened such a tremendous fire that a further advance 
was impossible, and the west division continued its retreat covered by 
a battalion and a battery on the Belvedere and the cavalry in the plain. 
At this moment the “ halt’ was sounded, and the moyements were 
discontinued. 


Comments. 


The first subject for remark in both these manoeuvres is the turning 
movement, as naturally employed now by German tacticians as the line- 
formation has hitherto been by ourselves. Success is always a favour- 
able plea, and this movement has undoubtedly been successful beyond 
measure during the more modern campaigns, and [ am afraid that this 
has been the means of leading us to favour it more strongly than it 
deserves. We are told by high military authority that a flank-attack 
should not be attempted except by a superior force, and I think that 
late experience has strongly confirmed this view. On every occasion 
almost, with the exception of Trautenau, in 1866, these turning move- 
ments, which lead necessarily to a very considerable extension of front, 
have been made with superior forces, and on this one exception the 
appearance of a regiment unexpectedly on the flank, caused the retreat 
of the whole line. With the examples we have before us, we may know 
pretty surely that these are the tactics likely to be employed against us, 
and that as we shall presumably be oftener on the weaker side, our task 
is rather to study how to meet these attacks than to practise such ex- 
tended movements ourselves. Now that the defensive power of artillery 
is so much increased, this arm is able in a great degree to fill up inter- 
vals between bodies of infantry, as was done by the Corps artillery in 
the corps manceuvre acting between the first and second divisions, and 
thus takes the place of the bodies of cavalry formerly employed. This 
facilitates considerably the extension of infantry, and secures it up to 1 
certain point, but beyond this it cannot be extended without danger. 
In the case before us the attacking front extended at one time from 
Seeburg on the left to Closterfelde on the right, a distance of 6,500 
paces, one half of which was occupied only by the left-flank-detachment 
and by the c a division supported by two batteries, which might 
have been easily kept in check by the retention of Seeburg by a 
sufficient force, without materially weakening the main position or en- 
dangering the line of retreat. By this means also the heights already 
in possession of the enemy could have been flanked by artillery fire. 
The subsequent manceuvre is a still more striking case: here the 
attacking front was no less than 12,000 paces in exte mnt, and nearly the 
whole of this defended naturally by impassable gr ound. No attempt, 
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as it happens was made by the defending force to meet the turning 
movement on its right, probably because of its numerical inferiority ; 
but the easy retention of the first and second columns of the left, war- 
‘ant us in supposing that had the main body of the west division been 
carried to Falkenrehde, and fallen upon column No. 3 after the latter 
had crossed the Wublitz-Graben, the result would have been disastrous. 
On this point, I think we may at least conclude that, should the defender 
be fully informed of his opponent’s movements, as he ought to be, he 
need never fear being outflanked unless he be the victim ofa very con- 
siderable numerical inferiority. Otherwise he has only to follow the 
example set him, extending with his opponent, and seizing the moment 
he judges most opportune for a vigorous stroke upon his weakened 
line. 


Infantry. 


In the action of the artillery we notice the system of combined move- 
ments of masses developed to its greatest extent. he artilley divided 
into certain parts, according to the formation of the columns, is never 
subdivided, except perhaps for momentary action, and is always in 
front, preparing for the advance and final blow, as it were, which can 
now only be dealt by infantry as an auxiliary implement after the way 
has been thoroughly prepared for it. Following rapidly each retrograde 
movement of the enemy, it loses no time in preparing for a further 
attack, closing in as the enemy’s threatened flank is withdrawn, until 
every gun is brought to bear effectively on the final position. When 
once this period is arrived at, patience alone is required to allow the 
enemy to be completely crushed, in spirit as in body, before launching the 
combined and final attack. The former strength of the artillery attached 
, Which was 12 foot and 3 horse batteries, was considered in- 
suflicient to carry out this work effectually, and has been increased by 
two foot batteries; and no movement of the united corps is considered 
complete unless every gun is in action. It is remarkable that such im- 
plicit confidence should be placed in the, artillery now as to employ it 
in lieu of infantry, for it is only since the campaign of 1866 that it has 
been considered safe to venture it away from infantry at all. Now, few 
German artillerists will allow that guns can be in any possible danger, 
whatever their position, unless attacked unawares. We can hardly 
adopt this as a maxim, however, for the experience of the Germans has 
been rather one-sided, unless we take the evidence of the campaign 
of 1866, in which case we see that the Austrian artillery, which was 
certainly then far superior to theirs, and is so, I consider, still, was not 
able to hold its own against infantry in extended order, and I do not 
think any artillery can. 


to a corps 


Cavalry. 


The collecting of the whole of the cavalry, with the exception of 
regiments attached to divisions or columns, into brigades worked 
together on the extreme flank, shows an appreciation of the true em- 
ployment of cavalry in line. To recall the whole of the advanced chain 
which has been feeling the way of the army, and to form it into a co- 
herent mass, is one of the first cares for a Commander on coming into 
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contact with the enemy. There are only two flanks, and the one is 
sure to claim advantages for the action of cavalry over the other, and 
when once this is determined, it becomes the business of the cavalry 
Commander to keep his force as far as possible out of fire and to launch 
it when a favourable moment arrives. In the manceuvre of the 10th, 
great expertness was shown in the movements of the cavalry masses, 
and the taking of the Cuirassiers in flank by the Hussars from a 
sheltering fold of ground at the commencement of the retreat was 
superb, but the subsequent movements of the cavalry of the east 
division showed a disregard for both artillery and small-arm-fire which 
must have been fatal to.it. It may be argued that it was acting upon 
the supposition that the retreating force must be demoralized. The 
retreat, on the contrary, was conducted with the greatest order and 
steadiness. Assimilation to real war is a sufficiently hard task when 
only the results of actual movements, attacks, &c., have to be taken 
into consideration in a material point of view, but if the morale is to 
enter also into the calculations, it becomes impossible. Again, were 
even this to be considered, it would have told more severely upon the 
cavalry itself, for experience has shown us that a body of cavalry which 
has once charged well home, is not fitted for further employment for a 
considerable time, whereas in the present case four charges were given 
in quick succession, and the cavalry was all the time under artillery, 
and latterly under small-arm-fire as well. 


Infantry. 


The adoption of some modified formation for the attack of exposed 
positions by infantry, has been a question for some years past, and one 
which has not yet been definitely decided. The various evidence relat- 
ing to the last war has, however, been sifted, and a formation suggested 
as likely to meet the requirements of the present day. It was found 
during the war, and especially in very open ground, that a speedy 
reinforcement was required for the extended line, and the supports in 
close order in rear had to be broken into, in order to supply it. This 
‘aused very considerable delay, and a great deal of confusion, as must 
necessarily be the case; and the formation proposed to remedy these 
defects provides for a second extended line, which can reinforce the 
front one as required. This can be extended to any degree by having 
a third, or even a fourth line in skirmishing order, and the former we 
have seen was employed by the Emperor Francis Joseph’s regiment for 
the attack on the Carpzow wood. These are followed by the supports 
in close order, in whatever formation is suitable to the ground, and the 
remainder of the battalion follows, generally in half battalion formation. 
The advance is executed by a series of rapid movements to the front, 
and then a rest, the whole lying down, as was adopted by one division 
uf this same corps in the attack upon le Bourget. In perfectly open 
ground such a formation is undoubtedly suitable, providing as it does 
for the gradual reinforcement of the foremost line, it allows the supports 
to keep further to the rear, and to move out of their positions if neces- 
sary, in order to take advantage of any neighbouring cover. Where 
the ground also is at all sloping towards the enemy’s position, it pro- 
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vides two tiers of fire, the second line firing over the heads of the first. 
In wooded or broken ground, however, | do not think it would be 
possible to maintain these lines distinct for any length of time, and the 
men destined for ultimate reinforcement would crowd the foremost 
line long before they were required. ‘I'he method of advancing rapidly 
and lying down at intervals is very good in open ground, but if per- 
fectly free from undulations, which is rarely the case, 1 should not 
consider it expedient to stop again after arriving within 200 paces of 
the position. A careful and rapid fire of considerable duration from 
the last pausing-place, and then the final rush, would, [I think, be a 
greater economy of men than three more halts, which there would be if 
these were made at about every 50 paces. Some such formation as the 
above is undoubtedly required to be practised, and some similar method 
of attack, but the occasions for their use should be left entirely to the 
discretion of Officers in command of companies, to whom too great lati- 
tude cannot be allowed in these matters. In the thorough training 
of these Officers in a knowledge of ground by means of theoretical 
study, by maps, and constant practice in varied ground in the field, 
lics the first earnest of success in the attack of a position by infantry. 
In conclusion, | would venture to point out one other circumstance 
to be remarked in these Manceuvres. J have already mentioned that 
the cavalry exposed itself considerably to the fire both of artillery and 
of infantry in what appeared an unwarrantable manner, but this seems 
to have been done on principle. With the infantry, however, it is dif- 
ferent ; no German Officer probably can be found who would advocate 
the old plan of a steady advance without regard to cover or the enemy’s 
bullets, and yet such advances were made only too often. A disregard 
of fire and of cover, which could vie with that of our most strictly parade- 
drilled troops was displayed on several occasions. The fire also was 
most hurried, and a want of care in the aim taken, told little for the 
“fire discipline,’ of which we have read and heard so much This 
was accounted forin the following mariner; in order to suit the time of 
the visit of the Emperors to Berlin, these greater manceuvres were being 
executed before the lesser ones with mixed arms had been carried out, 
instead of after them as should have been the case. This, in the eyes 
of the German Officers, fully accounted for unsteadiness, and they 
regretted that it should have been done even in such an exceptional 
case. That this view is correct there can be little doubt. With 
troops which manceuvre together yearly, the preliminary tactical train- 
ing cannot be dispensed with: we may easily therefore draw the 
it.“erence I think. that it can be much less dispensed with with troops 
which are brought together for the first time on the eve of operations 
on an extensive scale. 
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A BRIEF SKETCH OF THE SYSTEM 


A BRIEF SKETCH OF THE SYSTEM OF OFFICERING THE 
PRUSSIAN ARMY. 


By Lieut. Cuartes E. H. Vincent, 23rd Royal Welsh Fusiliers.* 
Modes of Bite ring the Army. 


THERE are two ways by which, in time of peace, a Prussian Officer can 
obtain his first commission :— 


(a.) By passing the required examination in general subjects, serving 
a short time in the ranks, and afterwards as a Non-commis- 
sioned Officer, and qualifying in the theoretical knowledge of 
his profession, after a nine months’ course of study at the 
School of War. 

(b.) By passing this latter examination direct from a special superior 

class of the corps of cadets. 

The modus operandi in case (a) is as follows :— 

The aspirant to a commission in the Army presents himself to the 
Colonel of the regiment to which he hopes eventually to belong. 
Should his birth be such as to render him a suitable comrade for the 
Officers of the regiment, and his parents be prepared to provide sufli- 
cient means for him to live on the same standard of expenditure as his 
brother Officers, and should his testimonials as to conduct and character 
be satisfactory, the Colonel gives his consent to his coming into the 
regiment, provided the medical inspection puts no obstacle in the way, 
and the candidate pass the “ Fiahnrich’s” (‘ Ensign’’ he can’t be 
called, for “ Ensign” in our Army means a Commissioned Officer, on 
one roster with the Lieutenants, corresponding to the second Lien- 
tenant of the Prussian service) examination in general subjects—such 
as French, English, geography, history, Latin, Greek, mathematics, and 
drawing—which is held periodically under the auspices of the Govern- 
ment. This examination passed, the ‘ Faihnrich” provides himself with 
the uniform of a private soldier, though made of better cloth, and he is 
allowed to wear his sword-bayonet in the streets, &c., with an Officer’s 
sword-knot attached thereto. He joins the regiment, is attached to 
a company, and is drilled in every respect as a common soldier. In 
some regiments he must live for a week in the barrack-room; but as a 
general rule he is allowed a room to himself during the entire time. He 
is made an honorary member of the Officer’s mess (though never omit- 
ting to pay his superiors every mark of military respect), in order that 
they may have additional facility for observing the character of their 
future comrade. 

As regards absence from barracks, the “ Fiihnrich”’ is bound by the 
same restrictions as the private soldier, if he be serving in the ranks, 
or as the Non-commissioned Officer, if he be doing duty as such. His 
morals are under the care of his Captain; and the Colonel, knowing 


Reprinted from a pamphlet circulated privately in January, 1871. 
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exactly the funds he commands, can judge if his habits of life are 
beyond the leugth of his purse. The “ fahnrich” receives the pay of 
the rank with which he is doing duty. 

Having thoroughly mastered every detail of his drill and duty as a 
private, he is passed through the several grades of the non-commissioned 
ranks. He must perform every duty ut leust once himself, after which he 
may pay asubstitute. The “ Fahnrich” is then sent on to the School of 
War (Krieg’s Schule), organized on much the same principle as our mili- 
tary academies, in companies with professors, superintendents of military 
discipline, and student under Officers and Corporals. Here during a 
course of nine months, working nine or ten hours a day, he is taught 
the theory of war, fortification, military history, surveying, &c., &c., 
but beyond riding-classes there is no military drill. For the slightest 
offence, whether of idleness or of conduct, the “ Fiihnrich”’ returns fora 
year to the ranks of his regiment, thus losing a year of his career. The 
severity of the discipline at the Krieg’s Schule passes all comprehen- 
sion ; a minute late, an illicit correspondence, and the merest infraction 
of the letter of the law, is followed by the severest punishment. Should 
the * Fiahnrich” be suffering on entering from venereal disease, he returns 
forthwith to his regiment, and in like manner if he contracts it during 
his residence at the institution. At the end of nine months the ex- 
wnination is held; those that pass, return to their regiments to await a 
vacancy in the subaltern ranks, and, although retaining the old uni- 
form, wear an Officer’s sword ; those that fail, are not allowed another 
trial. The “ Fahnrich”’ who has passed the School of War, does duty 
as a second Lieutenant, and a vacancy occurring, the Colonel assembles 
the Officers, and inquires if they have any objection to accept him (the 
* Fihnrich’’?) as a comrade. Should he have made himself in any way 
obnoxious, or should be have proved himself an waworthy companion, 
one who would never be to the credit of the regiment, the Colonel 
would recommend him for his commission, but append thereto a request 
that he shall be transferred to another regiment on obtaining his pro- 
motion. The transfer he may also obtain at his own request; but 
should all be well, he will obtain his commission forthwith in the 
regiment. 

(b.) A cadet first enters the corps at the age of ten, but beyond an 
hour’s drill or gymnastics daily, except in the higher classes, the edu- 
cation differs very slightly from that of an ordinary public school. 
Beyond the first class, is a special military class, in which the same 
subjects are taught as at the School of War, and from which the 
Officer’s examination may be directly passed. But if the cadet leave 
the corps before he reaches this class, his military route differs in no 
way from that of the private individual, and even those who pass from 
the special class have to learn practically the duties of a soldier and 
Non-Commissioned Officer. Commanding Officers, as a rule, prefer 
those Officers who have not been cadets, as their education and line of 
life has extended over a wider scope, and also because the discipline of 
the cadets having been so terribly severe, they generally break away 
when the curb 1s loosened. The only exceptions for Fiihnrichs not 
passing the School of War is in favour of those who have passed the 
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* Abiturienten ”’ examination (the Bacchélaureat of France, the Degree 
of England), or who have resided for a year at a university. 


L[nstr uction of Office rs. 


The Officer, when once he has obtained his commission, is freed from 
all further theoretical instruction, but in garrisons, voluntary classes 
are formed. Each year every Prussian Officer under field rank has 
assigned to him a practical and a theoretical task 

The practical task is as follows:—The Officer is warned over night 
that on the morrow he will have to carry out his practical exercise, for 
which purpose he will be on parade at such an hour. Here he finds the 
detachment awaiting him which is to be at his orders. Sealed instruc- 
tions are handed to him, on which he forthwith acts. But an hour 
before, another Officer has left the barracks to carry out also his 
practical task, with instructions, the reverse of those of his unknown 
opponent. 

tor instance, one Officer is informed that his party forms the advanced 
guard of a force attacking Berlin from the north; his directions are to 
feel well forward for the enemy, to find the best position for crossing the 
river, and, if necessary, to force a passage. His opponent has the 
command of the advanced posts of the defenders, and makes his dis- 
positions accordingly. The parties are distinguished by the one wear- 
ing forage caps and shell jackets, and the other wearing full dress, 
and in the cavalry with lance-flags furled, and flying. At the time 
when a critic may be able to form an opinion on the superiority of 
the one’s disposition over the‘ other’s, the Colonel, General, or some 
other superior Officer comes up, and decides for the victor. Both parties 
then unite, and publicly each Officer explains his dispositions, and the 
reasons for making them. The Colonel, or umpire, makes his remarks 
and awards praise or blame. It is obvious that as the whole matter 
goes before the superior authorities, and every Officer is anxious to 
appear to advantage in the eyes of the men, a spirit of emulation is 
excited, and as all the details are patiently explained to the men, they 
too take an interest in the result. The contending Officers, on their 
return home, draw up a complete military report of the proceedings, 
with a sketch. 

The theoretical task is one which is awarded to each Officer yearly, 
and to perform which he is allowed a time in proportion to the 
subject. 

The subjects are infinite: invasion of different countries; army 
organisation, sanitary and commissariat arrangements in the field; 
training horses, &ec., &c.; in which full freedom and liberty of speech 
are allowed; and, however wide the work may be from the mark, it must 
accomplish its purpose of developing habits of thought aud study. The 
task when completed is read by the Colonel,—the Generals of Brigade 
and Division each appending his remarks,—and is then returned to the 
author. Those of special excellence go before yet higher authorities, 
and even to the Emperor himself. 
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Fxranination for Promotion. 
There is none for any commissioned rank in the Army. 
Relative Merit of Officers. 


The relative merit of every Officer, from highest to lowest, is known 
to the general staff at Berlin. Hach year a confidential report is made 
by the Colonel of the regiment and the General of Brigade, on every 
Officer under their command; that of subalterns is based on the testi- 
mony of their Captains. Extracts from these reports are entered at 
head quarters in a * Conduitten Liste.”” On the commencement of a cam- 
paign, those Captains whose military proficiency is of an inferior order, 
are left behind with the Reserve, or speedily disposed of as commanders 
of an unimportant post. The same principle works from General to 
junior second Lieutenant. Those of ability are pushed on: those of in- 
feriority kept in the background. In every regiment there is one 
Major, but should he be unfit to assume the command of a regiment he 
is passed over “sans mot dire.” The Majors of the Army are on one 
list for promotion, whereas the promotion of the junior Officers goes 
regimentally. Now, a Major seeing one junior after another get the 
command of a regiment, speedily appreciates his incompetence, and 
retires. Thus the quality of the Colonels and Generals is accounted 
for. 

Promotion , or Merit tn Peace. 

An Officer who shows marked ability in any particular subject or line, 
is pushed on very rapidly by the following means. His commission as 
second Lieutenant bears date August 10ch, 1869; he is drafted into a 
regiment, where the senior second Lieutenant would be his junior; he 
therefore takes his place at the top of the list, and obtains the first 
vacancy for promotion, and so on again. 

Staff or Regimental Eimploomnent. 

Except in special cases, which are by: no means rare, Officers are not 
eligible for staff or regimental employment until they have had three 
years’ service. 

Staff College, 

the equivalent for which is the “ Krieg’s Acadamie,” to enter which 
an Officer can try after three years’ service. The course of study is three 
years. At the end of each year, should an Officer not come up to the 
standard, he will return to his regiment, by no means injured in reputa- 
tion, but rather with a character for a desire to improve. Those who 
pass, are sure of staff employment, each according to his line. It is 
needless to add, that visiting privately the defences, lines of invasion, 
&c., of foreign countries,—however peaceful the existing relations,— 
tinds employment for considerable numbers. 


Leave of Absence. 


Each Prussian Officer receives, as a rule, from six weeks to two 
months’ leave of absence during the year—i.e., about a fortnight between 


j 
\ 
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the winter and spring-drills, about three weeks in the middle of sum- 
mer, between the spring-drills and summer-manoouvres, and about a fort- 
night between the summer-manceuvres and the winter-drills. Of course 
never more than half the Officers are absent at one time, and if an 
Officer desire, for some well substantiated reascn, to have the whole at 
once, or the accumulation of twe or three years, he can do so. 


Pay, Regimental Details. 

Hach Officer receives his pay direct from the Paymaster, with monthly 
deductions for messing, tailors’, shoemakers’ bills, widows’ fund, band, 
&e., &e.; and there are also many regimental details in points of 
honour, etiquette, &c.; many regimental committees, so perfectly in- 
compatible with the British service, that 1 refrain from entering into 
them, but only add, that as the Colonel knows the income of each of his 
Officers, he can check any undue expenditure. 


Connection with Men. 

The connection of the Prussian Officer with his men is very close. 
He drills them, gives lectures to them, superintends their every action ; 
an Officer during the winter months gives lectures to them on their pro- 
fession, on geography, military history, &c., to which classes the volun- 
tary attendance is very large. In fact, the Officer is constantly showing 
how thoroughly he is the master of his profession, and by education, 
birth. and breeding, the superior of the soldier. 


Social Position of Officers. 


In the Guards, the majority are. of noble families, but in the Line 
many are gentlemen only by virtue of their cloth and education ; but 
so high is the standard of honour among them, that I recently heard a 
very animated discussion as to whether it was consistent with the 
dignity of an Officer to take a rifle from a private in action for the 
purpose of killing, by superior skill, one of the enemy whose death 
would be of importance. Some argued that it was the duty of every 
Officer to inflict as much injury as possible on the enemy, and being a 
better shot, he would be to blame if he did not adopt the above-named 
course. However, a very large majority decided that it would be a 
breach of international honour and etiquette to depart thus from your 
position as an Officer. 
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Vou. XVI. 1873, ts PEND 


PROCEEDINGS or tus FORTY-SECOND ANNIVERSARY 
MEETING. 





Tuer Forty-seconp ANNIVERSARY MEETING of the Members was held 
in the Theatre of the Institution, on Saturday, the Ist March, 1873. 


The Most Hon. the Marquis or Lanspowne, Under Secretary of 
State for War, in the Chair. 


I. The Secretary read the Notice convening the Meeting. 


II. The Secretary read the Minutes of the Forty-first Anniversary 
Meeting. 
III. The Annual Report of the Council was read as follows :— 


1. Tue Councrt have much pleasure in laying before the Members 
their Forty-second Annual Report. 


Mempenrs. 


2. The number of Members who joined the Institution during the 
year 1872, is three hundred and thirty-six, being an increase of 
ninety-nine over the number of the previous year. The loss by death 
is one hundred and four; and thirty-eight Members withdrew their 
names. ‘The net increase in the number of Members is, therefore, one 
hundred and ninety-four. 

A detailed statement of the changes in the list of Members, and a 
tabular analysis of the past and present state of the Institution, will 
be found on pages ix and x. 


FINANCE. 





3. The usual Abstract of the Yearly Accounts, as audited on the 
11th February, will be found on the following page. 
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Estimate oF RECEIPTS AND 


EXPENDITURE FOR THE YEAR 1873. 





EXPENDITUR E. 
£ 
Secretary’s Salary and Lodg- 
ing allowance .. re 350 
Librarian and Accountant's do. 200 
Acting Clerk’s do. ee 70 
Servants’ Wages .. .. 450 
Ditto Clothing es 50 
Insurance... 2 11 
Ground Rent 205 
Fuel ie oe 100 
Lighting .. ‘<i 60 
Annuity, to John Pitt 20 
Assessed Taxes & Income Tax 100 
Parish and Water Rates 110 
Artificers, Repairs, &e... 150 
Museum 200 
Library and Topographical 
Departments .. ae 
Advertisements .. 
Printing ne & Sta- 
tionery ‘“ $e 150 
Lectures .. ea a 50 
Journals , .. 1,000 
Postage of Journals aon, See 
Postuge .. we as 60 
Printing Annual Report 
and List of Members .. 80 
Miscellaneous .. ae 60 
Balance 


200 
150 


Total.. .. £4,348 


351 15 





RECEIPTS. 


Balance at Bankers, 31st 
Dec., 1872 as “a 
Annual Subscriptions : 

g # dad. 
350 - —- 
..2,000 - — 


A t 1 0s. 
Above 


Entrance Fees .. 
Dividends ea 
Sale of Journals .. 
Government Grant ° 


» £4,348 — - 


Total.. 


The Council have increased the Salaries of the Secretary and 


Librarian by £50 each. 


Lire SUBSCRIPTIONS. 


4. Life Subscriptions amounting to £750, including £150 10s., not 
invested last year, have been invested in Three per Cent. Consols, 


CapitaL ACCOUNT. 


5. The funded property of the Institution on the 1st January, 1873, 


was £8,926 12s. 4d., as compared with £7,748 


1st January, 1872. 


78 2d. on ‘the 
b 2 
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TENURE OF THE PREMISES. 


6. In the last Annual Report, the Members were in‘ormed by the 
Council that they were making inquiries with regard to building sites 
in this neighbourhood, and likewise as to the cost of a building 
suitable to the purposes of the Institution. 

In making these inquiries, the Council were assisted by the 
late Mr. Marrable, an architect highly recommended, and _ well 
acquainted with this part of London. No suitable site could be found 
at a lower price than about £21,000; adding the cost of anew building 
and the necessary expenses of moving, fittings, &c., the total expense 
of placing the Institution in proper working order in a new position, 
cannot be estimated~at less than £37,000. 

On June 13th, a letter was written to the Chancellor of the Exchequer 
reminding him of his promise to help the Institution when the proper 
time arrived, and stating the large expenditure which must be incurred 
to establish the Institution in a suitable position, should its removal be 
insisted on by the Government. 

In reply, a letter dated September 30th, was received from the 
Lords of the Treasury, withdrawing the notice to quit in April, 1873, 
and allowing the Institution to retain these premises ‘on the terms 
of the existing arrangement.” 

With the hope of obtaining some definite information as_ to 
the future disposal of the Crown-lands in this neighbourhood, a depu- 
tation of the Council had an interview on November the 23rd with 
Mr. Gore, First Commissioner of Woods, &c., who informed them that 
the whole question depended upon the course that might be taken by 
the House of Commons with regard to a strip of land on the Embank- 
ment, respecting which difficulties had arisen between the Metropo- 
litan Board of Works and the Government ; and that until the owner- 
ship of the ground had been decided, the Government could make no 
definite arrangement as to the future. 


LECTURES AND JOURNAL. 


7. In addition to the ordinary Lectures and Evening Meetings last 
year, the Council granted the use of the Theatre to the Officers of the 
tifle Volunteer Corps for five Special Lectures. These Lectures were 
so well attended that the Council have approved of two courses of 
Special Lectures being given during this year; one course to the Rifle 
Volunteer Officers, and the other to the Officers of the Volunteer 
Artillery. 

The thanks of the Council are eminently due to all who gave 
lectures or read papers during the last session in the Lecture Theatre, 
where questions of the highest importance were considered and 
discussed, previous to publication in the Journal. Since the prosperity 
of the Institution depends in a great measure on the estimation 
in which the Journal is held, it is satisfactory to find kindred In- 
stitutions, both at home and abroad, desirous of an interchange of 
publications; and the marked increase of new Members may fairly be 
attributed to the Journal having become more widely known and 
better appreciated among the Officers of the two Services. 
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LIBRARY. 


8. Four hundred and seventy volumes were added to the Library 
during the past year; of these, 209 were purchased and 263 pr esenied. 
Among the latter, the following are the most noteworthy :— 


By the Austrian Government— 
Mittheilungen tiber Gegenstinde des Artillerie- und Genie- Wesens. 


By the Frencun Government— 
Revue Maritime et Coloniale. 
Six Volumes on Military and Naval subjects. 


By the Irarran Government— 
Rivista Militare. 
Rivista Marittima. 


By the NetnerLanps Government— 
Six Plates of Artillery Equipment. 
Twenty Volumes on Military subjects. 


By the Prussian Government— 
Archiv fiir die Artilleries und Ingenieur- Ofiziere des Deutschen 
eeichsheeres. 
Militarische Blitter. 
Militair- Literatur- Zeitung. 
By the Russ1an Government— 
Engineering Journal. 


By the Spanish Government— 
Memorial de Ingenieros. 
Thirteen Volumes on Military subjects. 


sy the Swiss Government— 
Fifteen Pamphlets on Military subjects. 


By the Onrrep States Government— 
Seven Volumes on Military and Naval subjects. 


The exchange of Journals with Foreign Governments, and with 
various Scientific Societies in this, and other Countries, has been con- 
tinued. Three hundred and ten Volumes of duplicate books were 
either presented to other Societies or sold. 

The Library now contains 15,761 volumes. 


ToroGRAPuICAL DEPARTMENT. 


9. The Secretary of State for War has presented Photographs 
and Lithographs of Guns, Casemates, Shields, Targets, &c. 

The Institution has also received from the Lords Commissioners of 
the Admiralty, Charts, Sailing-Directions, &c. 
The French Government have presented some Maps, &c. 






7 
4 









vi PROCEEDINGS OF THE FORTY-SECOND ANNIVERSARY MEETING. 


Museum. 


10. The importance of the Kriegsspiel as a means of military 
education having been recognized in this country, the Council pro- 
cured from Berlin, through the kindness of General Walker, C.B., 
Military Attaché there, sets of the Kriegsspiel and of the Festungs 
Kriegsspiel. The former game has created much interest amongst 
the Members, and has been played in the Theatre of the Institution. 
It has now been generaliy introduced into the Service. 

Amongst the additions to the Museum, the following may be 
noted, viz. 

Topogri vidal Model Room.—An elaborate Model of Paris, with 
the German lines of investment, by Herr Walger, of Berlin. Horizontal 
scale of model, Fy boo vertical scale, < 

Naval Mode! Boom.—Half-block Models of ILM. Ships “ Raleigh,” 

*“ Totspur,” * Cyclops,” and “ Snake,” made by permission of the Lords 
of the Admiralty, in IL.M.’s Dockyards, at the cost of the Institution. 

Gun-Model Room.—Models (quarter-size) of the 35-ton Gun, 
8-in. Howitzer, and 9-pr. M.L. Field Gun, with their respective Shot 
and Shell. 

Armoury.—Sword of Honour, voted by the Patriotic Fund 
Lloyd’s to T. Pendergras, Esq., commanding the H.E.1. Company’s 
ship ** Ilope,” one of the fleet which, on the 15th February, 1804, drove 
off a squadron of French men-of-war under command of Admiral Linois, 
in the ** Marengo” of 84 guns, as recorded in the * London Gazette” 
of August 11th, 1804. This sword was presented to the Museum 
by Major J. G. Clarke, late, 68th Light Infantry, a Member of the 
Institution. 

The thanks of the Council have been tendered to the Secretaries of 
State for War and for India, to the Lords Commissioners of the 
Admiralty, and to the several donors for their respective contributions. 


VicrE-PATRONS. 


11. The Council have to record the deaths of the following Vice- 
Patrons, viz.: Admiral of the Fleet Sir Thomas J. Cochrane, G.C.B., 
and Field Marshal Sir George Pollock, Bart., G.C.B., G.C.S.1., Constable 
of the Tower. 

Sir Tuomas Cocnrane entered the Navy in 1796, and saw active 
service on various stations up to June, 1805, when he was promoted 
to the command of the “ Nimrod,” sloop of war. In 1809, when in 
command of the “Jason,” he captured “ La Favorite,’ French 


national ship, and assisted in reducing the Danish West India Islands. 
In the same year Captain Cochrane served at the capture of Mar- 
tinique and the Sainte 8, and was present at the operations in the 
Chesapeake and on the Coast of Georgia. In 1824, he was nominated 
Governor and Commander-in-Chief of the Colony of Newfoundland, 
which command he retained till 1834. In 1842, he hoisted his flag in 
the ‘“* Agincourt,” as second in command on the East Indies and China 
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Station, where from 1845 to 1847 he filled the post of Commander-in- 
Chief; in the latter year he was created a K.C.B. Sir Thomas 
Cochrane became a Vice-Admiral in 1850, and was Commander-in-Chief 
at Portsmouth from 1852 to 1856, in which year he attained the rank 
of Admiral. In 1860, he was created a G.C.B., and in 1865 was ap- 
pointed Admiral of the Fleet. 

Sir Thomas Cochrane joined the Institution in 1832, and was elected 
a Vice-Patron in 1863. 

Frecp Marsuat Sir Grorce Potrock, Bart., G.C.B., G.C.S.1, 
Constable of the Tower. 

Sir George Pollock entered the Military Service of the East India 
Company in 1803 when scarcely eighteen years of age; was present 
at the storm and capture of Dieg in 1804; at the gallant but unsuc- 
cessful attempt to carry Bhurtpore by assault in 1805; and at the close 
of that year commanded the Artillery with Colonel Ball’s detachment, 
sent in pursuit of Hlolkar. In 1816, he commanded the Artillery with 
General Wood’s force in the Nepaulese War. In 1824, having attained 
the rank of Lieutenant-Colonel, he was nominated to command the 
Bengal Artillery attached to the force under Sir Archibald Campbell, 
proceeding to Rangoon, and for his services in that campaign was 
nominated a Companion of the Bath. In 1841, having attained the 
rank of Major-General, he was selected by the late Sir Jasper Nicolls 
to take command of the troops proceeding to Peshawur, in the hopes 
of recovering our position in Affghanistan. An immediate advance 
on Jellalabad to relieve Sir Robert Sale and the British Force shut 
up there being found: impossible, General Pollock and his troops were 
forced to remain inactive in the neighbourhood of the Khyber Pass 
until the end of March, 1842. Having forced the pass by a series 
of brilliant and skilful operations, Sir George Pollock marched to the 
relief of Sir Robert Sale and his intrepid garrison, defeated the 
Affghan Forces and entered Cabul on the 17th September. General 
Pollock having been joined by General Nott, led the united army safely 
back to India, through those formidable passes which had so long 
delayed his progress. For these brilliant. services, he was rewarded 
by being nominated a Grand Cross of the Bath, and was presented 
with a valuable sword by Shere Sing, ruler of the Punjaub. Sir 
George Pollock also received the thanks of both Houses of Parlia- 
ment, the Freedom of the City of London, and a pension of £1,000 per 
annum from the Directors of the East India Company. In 1843, he 
was appointed Envoy at the Court of Oude, and in 1844 a Member 
of the Supreme Council of India. On his return to England he was 
nominated by the Crown one of the Directors of the East India 
Company. Sir George Pollock was one of the first who were decorated 
with the knighthood of the Star of India, and was created a Baronet 
on the 20th March, 1872, with the title of Sir George Pullock of the 
Khyber Pass. 

On the death of Field Marshal Sir John Burgoyne, Sir George Pollock 
was appointed his successor as Constable of the Tower of London. 

Sir George Pollock joined the Institution in 1849, was elecied a 
Member of Council in ‘1850, a Vice-President in 1855, aud a Vice- 
Patron in 1870. 
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The Council have elected Admiral of the Fleet, Sir Ilouston 
Stewart, G.C.B., a Vice-Patron of the Institution. 


VicE-PRESIDENT. 


12. The death of Colonel Sykes, M.P., F.R.S., deprives the Institution 
of one of its earliest Members. As Member of Council and as Vice- 
President he took an active part in the management of the affairs of 
the Institution, and was ever ready to further its interests. 


The Council have elected General Sir William J. Codrington, G.C.B., 
a Vice-President of the Institution, 


Tlonorary Mempers. 


13. During the past year the Council elected His late Majesty the 
Emperor Napoleon III, the Prince Imperial, and the Prince ILassan, 
second son of the Viceroy of Egypt, Honorary Members of the 
Institution. 


Several Officers of foreign services were elected Honorary Members 
during their stay in this country. 


CorrESPONDING MEMBERS OF COUNCIL. 


14. It will be gratifying to the Members of the Institution to 
learn that the number of Corresponding Members of Council has 
increased from 334 to 349. 

The Council thank the Corresponding Members for their past 
services, and express a hope that they will continue their efforts to 
make the advantages of the Institution more widely known. 


CONCLUSION. 


In concluding this, their Forty-Second Annual Report, the Council 
point with satisfaction to the marked increase in the number of 
the Members, to the sound state of the finances, and to the high esti- 
mation in which the Institution is held by the Services and by the 
country. 
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STATEMENT OF CHANGES AMONG THE MEMBERS SINCE 


Ist JANUARY, 1872. 
Life. 
Numl er of Members, 31st December, 1871... 951 
as ‘i joined during 1872.. 73 
1,024 
Changed from Annual to Life +6 





1,030 
Life. Annual. 
Deduct —Deaths during 1872... 21 83 
Withdrawals we 38 





Number of Members on 1st January, 1873 .. 1,009 
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Annual. 


2,971 
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TapuLAR ANALYSIS OF THE STATE OF THE INSTITUTION, 
To 31st of December, 1872. 
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IV. Admiral tux Fart or Lauperpare, K.C.B.— 


I beg to move the first Resolution, viz., ‘“‘ That the Report now read be adopted 
and printed for circulation amongst the Members.” In doing so, I think I may 
congratulate the Members on the improved state of the Revenue on ull points. 
I see at the end of the Report, a tabular statement of the different items, from 
which it appears that on every point the Revenue has increased. The “ Annual 
Subscriptions” have considerably increased. The “Entrance Fees,’ and the 
“Income from all Sources” have also increased. The “ Life Subscriptions” are 
greater than they have been since the year 1831; and I believe the large amount 
of Life Subscriptions received that year, was owing to Officers paying Life 
Compositions on the first establishment of the Institution. They amounted in 
that year to £1,194, and they have been as low as £48; this year they stand 
at £713, which is, as I say, greater than any year since 1831. The “ Amount of 
Stock” has also increased considerably. The amount “ Invested in the purchase 
of Books” has not increased, but the number of books has increased; which 
is better. The number of Members has largely increased, and the number of 
Visitors had increased also. I think, therefore, that we may fairly say that 
we are in an improving state. I am happy to see by the Report that the 
Government have withdrawn the “ notice to quit” which we received so unexpectedly. 
I hope that the noble Marquis will use his interest for us, and that if they take 
these buildings or the site from us, they will give us another. I think it cannot 
now be disputed that this is a most important public institution belonging to the 
country. Government and the House of Commons think nothing of giving money 
to buy plants, pictures, statues, and they build houses to put them in; and this is all 
for the recreation of the people. But here is an Institution, which no man will deny 
has now become of the greatest importance to the country, not for pleasure, but in 
cose we ever get into difficulties with foreign nations, to teach us how to defend our- 
selves, and also the best modes of carrying on war. These questions are here 
publicly discussed by professional men; and there is no other Institution in the 
country in which it can be done. I therefore hope that the Government will think 
seriously before they turn us out of our present buildings, as if we were some 
common Institution of little or no value to the country. I beg leave to move the 
Resolution. 


The Resolution, having been’ seconded by Lieut. - General 
Wirsranam, C.B., was put from the Chair, and was _ carried 
unanimously. 


V. The names of the eight Members retiring by rotation from the 
Council were read as follows :— 


Colonel H. Hume, C.B. Colonel A. H. Lane Fox. 

Major C. B. Brackenbury, R.A. Colonel H. A. Ouvry, C.B. 

Colonel F. C. A. SrEPHENSON, ©.B., Major-General Sir ANDREW WaAvGH, 
Commanding Scots Fusilier Guards. Kt., F.R.S. 

Captain W. D. Matron. Rear-Admiral J. W. TArLeton, C.B. 
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Licut.-General M‘CLeverty— 

My Lords and Gentlemen, I have great pleasure in proposing the second Resolu- 
tion, viz. :— 

“That the thanks of this Meeting be given to the Members of the Council who 


retire by rotation; and that the following Members be elected to fill the vacancies, 
viz.: - 


Col. H. Hume, C.B. Col. Marrianp, Lieut.-Goy. Chelsea 

Col. Srrernenson, C.B. For Hospital. 

Maj.-Gen. Sir ANDREW ( Re-election Maj.-Gen. Scuombera, C.B., R.M.A. 
Waver, Kt., F.R.S. Maj.-Gen. W. J. Suytue, R.A. 


Rear-Adm.SirLeororpJ.HeATH,K.C.B. Col. Lord Excuo, M.P. 


and that the following names be adopted from which to select in the event of 
vacancies occurring in the Council, viz. :— 


Lieut.-Col. Lord WiitrAm F. SeymMovr, Coldstream Guards. 
Capt. G. Trron, C.B., R.N.” 


I am sure, my Lords and Gentlemen, that you will all join with me in the Resolution 
which I have just now moved, viz., ‘‘ That the thanks of this Meeting be given to 
the Members of the Council who retire by rotation.” We are all indebted to them 
most sincerely for the trouble they have taken in the interests of this Institution— 
an Institution so valuable and so connected with the best interests of the Service. 
After what we have heard from Lord Lauderdale, I can have nothing more to say, 
excepting that the Report which has been read this morning, shews the interest 
that the Members of the Council have taken in forwarding the interests of the 
Institution. 


Captain Wetts, R.N., having seconded the Resolution, 
Major Baytis, 36th Middlesex Rifle Volunteers, saic— 


Before the Resolution is put, I think I shall be in order in the few observations 
I have to make, with reference especially to that part of the Report which speaks of 
the tenure of the premises. I was present at the last Anniversary Meeting, when we 
were all of course naturally in a great state of anxiety as to whether we should be 
turned out of these premises or not. Since then we have received a letter 
withdrawing the notice to quit. But we must remember that we are liable at 
any time to receive a three months’ notice. You are all well aware of the 
negotiation that has been going on for some time past between the Government 
and the Metropolitan Board of Works as to some land on the Embankment, and 
the result is, that an arrangement has been come to between them. But I do 
not think the Council can look to obtaining any site on the Embankment ; a very 
large price has been paid for it, and we cannot look forward to obtaining a place there. 
I see the “ Times” of to-day mentions a Society which has been promoted to erect 
a building to accommodate the London Learned and Scientific Societies, and which 
offers to provide a location for such Institutions as our own. I do not know to 
what extent the undertaking will be carried out, but I dare say you will permit me 
to draw your attention, and the attention of the Council, to it. The “Times” 
says :— We understand a plan for providing a home and _ local habitation for such 
of these Societies as are not accommodated at Burlington House, has lately assumed 
a very definite form.” It then goes on to say what they will do, and it probably 
might be worth the while of the Council to negotiate with that Society. Iam sure 
no one can feel more than myself the value of this Institution, and the necessity 
that it should be put upon a permanent footing. I venture to make these remarks, 
seeing that the tenure under which we hold this Institution from the Government 
is of the most uncertain kind. 
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General Sir Wu. Coprincron, G.C.B.— 


With regard to the remark that has been made about the Metropolitan Board of 
Works and the agreement with the Government, I do not believe the Metropolitan 
Board of Works have any power of building at all on that ground ; consequently it 
is no question whether they can charge a price or not. I think we may very safely 
conclude that they would not give us land at a less price than it is worth. What 
we want rather, and that is what I hope the Council of this Institution will enforce 
~~ the Government, is, that we should receive assistance with regard to our 

unds. 


The Resolution was then put from the Chair and was carried 
unanimously. 


Lieut.-General Hoper, C.B.— 
I beg to propose the third Resolution, which is— 


“That the thanks of this Meeting be given to the Auditors for their valuable 
services ; and that the following Gentlemen be re-elected Auditors for the ensuing 
year :— 

Captain J. E. A. Doxsy (for re-election). 
T. G. Ripeway, Esq. 
Tuomas Smitu, Esq.” 


As these Gentlemen, I understand, are kindfenough to perform, for us, the office of 
auditing our accounts gratis, Iam sure that the least we can do is to give them a 
hearty vote of thanks. 


The Resolution having been seconded by Captain Gore Jones, 
R.N., was put from the Chair, and was carried unanimously. 


The Cnarrman then announced that the business of the Meeting 
was concluded. 


The Chair having been taken by Rear-Admiral Sir Jonw Hay, 
M.P., Vice-Chairman of the Council, - 


Sir Wintram Coprineron said— 


Mr. Chairman, The interest that is taken in this Institution in high quarters, is 
shown at almost every Anniversary, besides many other Meetings, by the presence of 
Members of the Government, connected with the Army and Navy. We have been 
favored very much by that circumstance. We are to-day favored by the presence 
of a noble lord bearing a very historic name, who holds a high office with regard to 
the Army, and who has lent us his countenance, in approval, I hope, of the proceed- 
ings of this Institution, and of the system adopted here. There can be no doubt that 
there are many questions which are, to use the common term, “ventilated” and 
discussed, in a Society of this sort, that cannot well be ventilated and discussed by 
a Government, which would naturally be loath to give an opinion on subjects which 
we are free enough to give an opinion upon, in this Institution. Therefore it is that 
this Institution is one of great value; and that it is appreciated, is shown by the 
tribute which has been paid to it by the heads both of the Army and Navy. I 
therefore ask you to return your best thanks to the Marquis of Lansdowne for 
his kindness in coming here to-day, not only as an individual, but as, we hope, repre- 
senting the goodwill of the Government towards this Institution. 
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Vice-Admiral Sir Frepertcx Nicorson, Bart., C.B.— 


T have great pleasure in seconding the Resolution which has been so ably moved 
by Sir Wm. Codrington. Iam sure it is needless to say anything further. As a 
Member of the Council, I may say this much, that we are always glad to find that 
those in high official situations connected with the two Services, are ready to lend 
us their countenance at our Annual Meetings. 


The Resolution was then put from the Chair, and was carried with 
acclamation. 


The Marquis of LaXspowxe— 


Sir John Hay, my Lords and Gentlemen, I hope that you will allow me to begin 
by saying that I am convinced that, if thanks are due from any one to-day, they are 
due from me and not to me. I esteem it a very great privilege to have been allowed 
by the Council of this Institution to take the Chair to-day. It has often occurred 
to me that one of the great advantages of public life—mine has been a very brief 
experience of such a life, but still it has convinced me of it none the less—is that 
it affords you opportunities of bringing yourself into contact with numbers of men, 
classes of men, associations of men, whom you would not otherwise have the privi- 
lege of meeting and knowing; and I can assure the Members present here to-day, 
that there is no association whose acquaintance Iam more pleased to make, than 
that of the Royal United Service Institution. I say this not only as one of the 
general public who watch with an eye of approval and interest the energetic 
endeavours of this Institution, but I say it also as having the honour of being con- 
nected with one of the Public Departments, which will, I hope, continue always to 
preserve with this Institution, those amicable relations which I am convinced subsist 
between them. Added to this, I think I may congratulate myself upon having been 
allowed to occupy your Presidential Chair upon the occasion of certainly one of the 
most successful Meetings—I mean not so much in point of attendance, but successful 
in point of the condition of things which the Report discloses—that has ever been 
held. We have not only a very large and rapid increase in the number of Members 
of the Institution, but we have a very considerable financial increase as well ; and I 
dwell with greater satisfaction upon this, because when I see the funded property of 
the Institution gradually increasing, it occurs to me that, should that unfortunate 
contingency which has been already referred to to-day, ever overtake us, the Insti- 
tution will find itself with funds of its own whereby to second the effort which I 
believe will be made by any Government—whatever party it may belong to—to 
secure for the Royal United Service institution a firm basis for the future. A 
reference to pledges which have been already given by persons holding high official 
positions in the present Government, is certainly reassuring on this subject; and I 
am convinced that those pledges were not only readily given, but will be honourably 
redeemed, when the day comes. On referring to your Report, I observe among the 
notices connected with this Institution, one notice upon which I wish to dwell for a 
moment, that is the mention of the names of those two gallant and dis‘inguished 
officers who have passed away during the last year, I mean the names of Vochrane 
and Pollock. They need, I am sure, no recommendation from me ; were it not that 
their predecessors are as numerous as they are distinguished, either of those names 
might be written up upon the walls of an Institution in which, like this, gallantry and 
intelligence, are held in high repute. I might mention the name of one other 
Member whom this Institution has lost, this time an Honorary Member, I mean his 
late Majesty the Emperor of the French. I am sure every Member of the Royal 
United Service Institution will join with me in reflecting that it is a source of con- 
gratulation to the Institution that among the many ties which bound the late 
Emperor of the French to this country, his Membership of this Institution was one. 
His tastes were eminently congenial to it, and I regret that it should have been 
ordained that he should continue so short a time to hold a place upon the muster- 


rolls of the Society. 
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Then, Gentlemen, having had the honour of filling the Chair to-day, I feel 
tempted to say a few words to you about your Institution itself, and I must confess 
that it is with some hesitation that I address myself to the task, because I run no 
inconsiderable risk of finding myself talking to you about a subject with regard to 
which you are very much better informed than I am. But there are one or two 
considerations that force themselves upon my mind, and those considerations 1 will, 
with your permission, very briefly state. We live in an age of great scientific 
progress. Inventions and discoveries succeed each other with remarkable rapidity, 
and for that reason increased scientific culture has become at once indispensable and 
more popular than it ever was before. We see that in every trade, in every pro- 
fession, in every class of society, and I think this Institution may not unreasonably 
congratulate itself upon having for more than forty years taken the lead in that 
movement in the direction of scientific culture, which has added so much to the 
resources and strength of our country. We see that movement, on every side of us. 
In the elementary schools, children are being taught some rudiments of science. It 
is the same in our great public schools; it is the same in the Universities ; it is 
the same in the large centres of trade and commerce ; and, last of all, it is the 
same,—and that in the highest possible degree,—in the Army and Navy. People are 
no longer content with that very one-sided literary education which sufficed in 
former days ; and they begin to see that it is necessary to supplement what at one 
end of the ladder used to be called the three R’s, and what at the other énd of the 
ladder, used to be called elegant scholarship, with something more practical, more 
accurate, and more conducive to exact reasoning. This Institution has facilities for 
promoting scientific culture which perhaps no other Institution in the world has, for 
this reason, that we have here a neutral territory between science on the one hand 
and professional and practical life upon the other. The merits of the one frame 
of mind dovetail with the merits of the other; each corrects the faults of the other ; 
and I think you get a more practical use of science in an Institution like this, than 
perhaps you do under any other conceivable circumstances, 

I will not sit down without referring to the connection which has so long sub- 
sisted between the War Department and this Institution. I am happy to say that 
that connection is one on which both the War Department and the United Service 
Institution may reflect with pleasure. There has never been any approach to 
dependence between the two, but there has always been the utmost goodwill. We 
feel that we gain not only by the use made by Officers connected with the War 
Department of your valuable premises and of those facilities which you offer to 
them ; but we feel that we gain in that wide diffusion of cultivated spirit which no 
Act of Parliament and no regulations can produce, but which the spontaneous 
efforts of this Institution have succeeded in very firmly establishing. My Lords and 
Gentlemen, I have only to thank you for having allowed me to occupy the Chair 
to-day, and to assure you it will be a great pleasure to me to look back upon my 
introduction to this Institution. 
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DONATION. 


Captain W. DP. Paine, Sth Survey Ritle Volunteers, £2 12s. 





NAMES OF MEMBERS 
WHO JOINED THE INSTITUTION BETWEEN THE 9ru JULY AND 
3lst DECEMBER, 1872. 
Lire. 
Montagu, Philip, Lieut. 2nd Somerset Daly, R. T. A., Lieut.-Col. Georgetown 
Mil Mil. 
Hamilton, F. IT. Tower, Midshipman Walker, Edward N., Capt. Georgetown 
RN. Mil. 
Longstatf, Lewellyn W., Capt. Ist East | Hildyard, H. J. T., Lieut. 71st Highland 
York Ritle Vol s. Light Infantry. 
Sewell, H. Fane H., Capt. Madras Staff Littleton, Hon. Algernon C., Lieut. 
r R.N. 
*. J. H., Lieut. 29th Regt. Barton, R. J » Li ieut- 9th Lancers. 
nzie, Colin, Capt. late 78th High- Selby, W. HH. ¢ ., Lieut. RN. 
rs. Fletcher, Henry M., Lieut. Roy. London 
xy, G. R., Sub-Lieut. R.N. Mil. 
+h, R. W., Lie aiid. Georgetown Prinsep, F. B., Captain 21st Hussars. 
English, Thomas, Lieut. R.E. 









ANNTAL. 
Brady, Max — o Lieut. RE. De la Poer, R. H., Lieut. 15th Regt. 
9 L ieut. R.E. Pideock, Henry H. F., Lt. 103rd Regt. ~ 
“vy, + ec: Unatt. F Cornish, Charles O., Capt. 18th Royal 
rth, John K., Major R.A. Irish. 
recock, Chas. J., Lieut. RN. i 1am, Charles A., Lt. 65th Reet. 
Dawson, Vesey J., Lieut. Coldm. Gds. , James H., Assist. Commissary- 
ileck, John H., Lieut. Roy. London General. 
il Bullock, Geo. Mackworth, Lieut. 11th 

nas, — tain late llti t n Reg rt. Regt. 
, Colonel Bengal Staff , Moore, Geo. Peter, Captain North 
Durham Mil. 
ndon = Allison, James J., Major North Durham 
Mil. 
3arba- Todd, T. Fentham, Lieut. 62nd Regt. 

Robertson, D., Capt. 44th Madras Native 
Art. Infantry. 

Browne, Alex. A. P., Col. 109th Regt. 

Warton, R. G., Lieut. 10th Regt. 

Pead, Leonard W., Lieut. Suffolk Art. 











, Lieut. 62nd Regt. Turner, Wm. Webb, Captain 3rd Sussex 
John A. P, Liet it. 12th Ri ¥. Art. Vols. 


Maillard, Robt. T., Capt. 16th Lancers. 
ajor R.M.L.I. Carr, Ralph E., Major 36th Regt. 
, Navy Age. Whaley, Henry, Ensign 40th Middx. 
, Lieut. r Re gt. ifle Vols. 
3.€., CB. Col. llth Haslewood, Clement <A., Lieut. 12th 

Middx. Rifle Vols. 
" put. 103rd Regt. Sedgwick, Leonard, Lieut. Royal Flint 
ieut. 46th Regt. Mil. 
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ANNUAL MEMBERS—continued. 


Banes, Geo. E., Maj. 3rd Essex Art. Vols. | 


More, George, Lt. 3rd Essex Art. Vols. 

Wood, Patrick, Capt. 9th Essex Rifle 
Vols. 

Cochrane, T. B. H., Midshipman R.N. 

Comerford, dames W., Capt. 22nd 
Middx. Rifle Vols. 

Dorling, Francis, Lieut. 96th Regt. 

Brayshaw, Benj. B., Lieut. 3rd Essex 
Art. Vols. 

Maw, James, Capt. 3rd Essex Art. Vols. 

Ansell, A. F., Major-General. 

Scot, P. G., Colonel Bengal Staff Corps. 

Scott, F. Sibbald, Sub-Lieut. R.N. 

Hadow, Reginald 'T., Major Georgetown 
Mil. 

Chawner, 
Mil. 

Sandland, Robert, Lieut. Georgetown 
Mil. 

Michalowski, F. H., Captain Georgetown 
Mil. 

Hope, Charles, Lieut. 60th Rifles. 

Byng, T. R., Capt. Madras Statf Corps. 

Stone, W. Harry, Capt. Roy. So. Glou- 
cester Mil. 

Elliot, John, Colonel R.M.L.I. 

Mountsteven, F. H., Capt. h.p. R.M.L.I. 


Harry, Lieut. Georgetown 








Hawkes, R. T., Lieut. Beng. Staff Corps. 

Gamlen, W. B., Ensign 23rd Middx. 
Rifle Vols. 

Ibbetson, C. V., Lt. 4th Dragoon Gds. 

Thornton, C. E., Major late 8. O. of 
Pensioners. 

Howitt, M. B., Capt. 3rd R. Surrey Mil. 

Ward, J. W., Lieut. 8th King’s Regt. 

Fox, L. Loftus B., Capt. Roy. Longford 
Rifle Mil. 

Hickey, R. J. F., Major late 101st Regt. 

Berridge, T. Probyn, Lt.-Col. St. Kitts 
Mil. 

Reid, William W., Capt. St. Kitts Horse 
Art. Mil. 

Colthurst, James N., Major 6th Regt. 

Graham, John, Capt. Pembroke Art. Mil. 

Caldicott, Richard, Major lst Warwick 
Rifle Vols. 

Guest, Robert, Capt. 6th Lance. Rif. Vols. 

Lucas, Lewis Arthur, Capt. 6th Lane. 
Rifle Vols. 

Bury, J. T., Lieut. R.A. 

Robertson, William, Major Madras Staff 
Corps. 

Elias, Robert, Lieut. 59th Regt. 

Hicks, John, Lieut. R.N. 


| Thelwall, E. D., Capt. R. M. Art. 


| 
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ADDITIONS TO THE LIBRARY AND MUSEUM 


DURING 


1872. 





LIBRARY. 





Where London is the place of Publication, the word London is omitted. 
Where no size of Volume is mentioned, the Work is in 8vo. 


BOOKS PRESENTED. 


Aparr, Sir R. Shafto, Bart. National 
Defence and Military Organization 
and History. 6 Parts. 1871. 

The Author. 

AITKEN, Russell. Canals, Reservoirs, 
Dams. Folio. Chatham, 1872. 

School of M. £E. 

America. The Science Record for 1872. 
A Compendium of Scientific Progress 
and Discovery during the past Year. 
New York, 1872. 

General Love. 

Anprrsoy, W. L. Muzzle Pivoting 
accomplished. Pamph. 1871. 

The Author. 

AN Account of the Battle of Waterloo. 
1814. Anon. 

Army, Reflections upon the, from Au- 
gust, 1871, to October, 1872. Pamph. 

Anon. 

Army Scnoots. First Report of the 
Director-General of Military Educa- 
tion on Army Schools, Libraries, and 
Recreation Rooms. 1872. 

General W. C. E. Napier. 

Avstr1A. Memorandum onthe System 
of Education in. 1872. 

Sec. of State for War. 

Bancrort, W. C., Col. Tntroduction to 
the Employment of the Kriegsspiel 
Apparatus, by Col. J. M. Trotha. 
Pamph. 1872. The Translator. 

Beazetey, A., C.E. On Phonic Coast 
Fog Signals. Pamph. 1871. 

The Author. 

Betuvne, Admiral, C.B. Tables for 
Travellers, adapted to the Pocket or 
Sextant Case. 1872. 

The Author. 

Braves. List of Medals, Jettons, 
Tokens, &c., in connection with 


Printers and the Art of Printing. 
1869. 
Surgeon-Major Fleming, F.R.C.S8. 
Bossvet, J. B. Histoire Universelle. 
2 Vols. Paris, 1752. 
Be. R. B. Croft, R.N. 
Brassey, T., M.P. Work and Wages. 
1872. The Author. 
Bripge, Comr. R.N. Tactical Forma- 
tions and Maneuvres. Pamph. Ply- 
mouth, 1872. 
The Author. 
Britten, Bashley. Rifled Cast Tron 
Ordnance ; the Power and Endurance 
of the Smooth-bore and Rifled Cast- 
iron Ordnance of the United States 
employed in the late American War- 
Pamph. 1872. 
The Author. 
BucKENILL, ‘J. T., Lv. B.E. Torpedoes 
versus Heavy Artillery. For Private 
Circulation. Pamph. 1872. 
The Author. 
CampaiGn (Franco-German). The II- 
lustrated London News and Graphic, 
from 3rd Sept., 1870, to 18th Mareh, 
1871. 
Captain A. C. Tupper, F.S.A- 
Canava. Report on the state of the 
Militia of the Dominion of. Ottawa, 
1872. , 

Ditto. Public Accounts of the 
Dominion of, for the fiscal Year 1871. 
Printed by order of Parliament. 
Ottawa, 1872. 

Ditto. Annual Report of the De- 
partment of Marine and Fisheries for 
the Year ending June the 30th, 1871. 
Printed by order of Parliament. Ot- 
tawa, 1872. 


I. B. Stanton, Esq. 























Canapa. Journal des Opérations de 
Armée Américaine lors de l’Invasion 
du Canada en 1775-6. Par M. J. B. 
Badeaux. Pamph. Montreal, 1871. 

Voyage d’Iberville. Pamph. Mont- 
real, 1871. 
Two MSS. relating to the early His- 
tory of Canada. Pamph. 1871. 
Histoire du Montreal, 1640-1672. 
Pamph. Montreal, 1871. 
Lit. and Hist. Society of Quebec. 

Carto V, Imperadore Austriaco, Vita. 
2 vols. Amsterdamo, 1700.' 

Lt. R. B. Croft, R.N. 

Catatceve of the Library of the Royal 
Military Academy, Woolwich. 1872. 

Captain H. Brackenbury, R.A. 

C. G. E. Yeomanry Cavalry. Pamph. 
1872. 

Anon. 

Cuarrers, W., F.S.A. Hall Marks on 
Gold and Silver Plate. 1868. 

Surgeon-Major Fleming, F.R.C.S. 

Cuambers, C. Harcourt, M.A. The 
Military Memorial of Prince Frede- 
rick Charles of Prussia. 2nd Edition. 
Pamph, 1872. 

The Translator. 


CHARLESWORTH, E. The Paper Nauti- 


lus. Pamph. 1837. 
The Stone-boring of certain Shell- 
fish. Pamph. 1869. 


The Author. 
CraRkE, F. C. H., Capt. R.A. Franco- 
German War, 1870-71. First Part 
of the History of the War, to the 
Downfall of the Empire. Translated 
from the German Official Account. 
1872. 
The Secretar of State for War. 
Crarx, W.G., M.A.; Wright, W. A., 
M.A. Hamlet; Shukespeare’s Select 
Plays. Clarendon Press Series. Ox- 
ford, 1872. 
W. G. Clark, M.A. 


Cropr, C. M. Military and Martial 


Law. 1872. 
The Author. 
ContaGiovs Diseases Act, Fourth Report 
onthe. Pamph. 1872. 
Anon. 


Coorrr, J. S., late Serjt. Royal bus. 
Rough Notes of Seven Campaigns, in 
Portugal, Spain, France, and America, 
during the Years 1809 to 1815. 1869. 

Keith Stewart Mackenzie, 
of Seaforth, 

Corry, Arthur, Major. Modern War. 
A Lecture delivered at the U.S. Insti- 
tution, Simla. 1872. 


The Author. 
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Crockers, Johann. Medals. 1744. 
Nurenberg. n.d. 

Surgeon-Major Fleming, F.R.C.S. 

Cro, James. What determines Mole- 


cular Motion—the Fundamental prob- 


lem of Nature. Pamph. 1872. 
Anon. 
Cutiry, Dr. History of the Isthmus 
of Darien Canal. 1853. 


Surgeon-Major Fleming, F.R.C.S. 

De Berwick, Mémoires du Maréchal. 
2 vols. Paris, 1778. 

Lt. R. B. Croft, R.N. 

Dent, W. Y. Lectures on Building 


Materials. Folio. Chatham, 1871. 

School of M. £. 

De Vittars, Vie du Maréchal Duc. 
4vols. 1784. 


Lt. R. B. Croft, R.N. 
Donatpson,T.L. Architectura Numis- 

matica. 1859. 

Surgeon-Major Fleming, F.R.C.S. 
Ducane, Major R. E. An Account of 
the manner in which Sentences of 

Penal Servitude are carried out in 

England. Pamph. 1872. 

The Author. 
Dencan, F., Captain, R.A. Canada in 

1871; or our Empire in the West. 

A Lecture delivered at the Russell 

Institution, London, 22nd Jan. 1872. 

The Author. 
Eu, W. B. E., Major R. A. Brief 

Notes on Field Artillery. Pamph. 

1872. 

The Author. 
Evans, Staff Comr., R.N., F.R.S. Ele- 
mentary Manual for the Deviations 

of the Compass in Iron Ships. 1870. 

The Author. 
EXAMINATION REPORTS : 

R. M. A., Woolwich, July, 1862; 
Jan., 1864; Jan., 1865 ; Jan. 1866; 
July, 1867; July, 1868; July, 
1869; Jan., 1870. 

Staff College, July, 1863; July, 1864; 
July, 1865 ; July, 1867 ; July, 1868; 
July and Dec., 1869; July, 1870. 

R. M. C., Sandhurst, Dec. 1864; Dec., 
1865; June, 1866; June, 1869. 
20 Reports. : 

General W. C. E. Napier. 
Eyre, Gen. Sir Vincent, C.B., K.C.S.1. 

Red Cross operations in the North 

of France, 1870-1872. 1872. 

The Author. 
Fisupovurne, Gardner, Adm., C.B. A 
Letter to the Right Hon. G.J.Gischen, 
M.P., First Lord of the Admiralty, on 
our Iron-Clad Fleet. Pamph. 1872. 
The Author, 

c 2 
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ENGINEERS, Royal. Prof. Papers. Vol. 20. 
1872. 
Index to the first 20 Volumes. 
Col. Hutchinson, R.E. 
Fortification. Instruction in Fortifi- 
cation, Military Engineering und Geo- 
metrical Drawing at the R. M. A. 
Woolwich, with Plates. 4to. 1872. 
The Secretary of State for War. 
Foster, Lieut. (Royal Dragoons). 
Military Instructions from the late 
King of Prussia to his Generals, illus- 
trated with Plates ; to which is added 
particular Instructions to the Officers 
of his Army, especially those of the 
Cavalry. Sherborne, 1797. 
Capt. Packe, Late Royal 
Horse Guards. 
GawteR, J. C., Col. The British Line 
in the Attack, past and future. Pamph. 
1872. The Author. 
GELDERN, Graf: Befestigungs vorsch- 
lige. Pamph, 2. d. 
The Author. 
GENERAL ORDERS. Commander-in- 
Chief, India, from 1828 to 1870 inclu- 
sive (less 1839—1852-56-57 deficient). 
60 vols. 
Major Stubbs, R.A. 
GirrorD, C. H. History of the Wars 
occasioned by the French Revolution. 
2 vols. 4to. 1817. 
Surgeon-Major Fleming, F.R.C.S. 
GittETT, W.,Capt. The Game of War; 
or Military Manceuvres with Men and 
Maps, complete. 
The Author. 
GteIG, Colonel, C. E. 8. The Old Colonel 
and the Old Corps, with a view of 
Military Estates. 1872. 
The Author. 
Granam, Lumley, Col. Tactical deduc- 
tions from the War of 1870-71. By 
A. V. Boguslawski, Capt. 1872. 
The Translator. 
GRENFELL, Hubert H., Lieut. R.N. 
Proposed Plan of the Junior Naval 
Professional Association. | Pamph. 
Portsea, 1871. 
The Author. 
Gorpon, D. I. General, M.D., C.B. 
A Lecture on some points for compa- 
rison between the French and British 
Soldier, delivered before H.R.H. 
Prince Arthur, K.G., and Officers of 
the Garrison of Dover, 7th March, 


1872. Pamph. 1872. 
The Author. 
Guturiz. On Gun-shot Wounds. 3rd 
Edition, 1827. 


Capt. A. C. Tupper, FSA. 
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Haripurton, R. G. A Review of British 
Diplomacy and its fruits—“* The dream 
of the United Empire Loyalists of 
1776.” Pamph. 1872. 

The Author. 

Hamitton, T. Annals of the Peninsular 
Cainpaigns. 1849. 

Hancer, Geo., Col. Reflections on the 
menaced Invasion. 1804. 

Surgeon-Major Fleming, F.R.C.S. 


Heres, Arthur. Life and Labours of 
Mr. Thomas Brassey. 1872. 
T. Brassey, Esq., MP. 
HENNEN’s Military Surgery. 3rd Edition, 
1829. 
Capt. A. C. Tupper. F.S.A. 


Historre de la Campagne de 1814, et de 
la Restauration de la Monarchie Fran- 
caise, avec les pieces justificatives. Par 
M. Alphonse de Beauchamp. 2 vols. 
Paris, 1815. 

K. R. Murchison, Esq. 

Homes, N. Saving Life at Sea. Pamph. 
1872. 

The Author. 

Hoorer, James. An impartial History 
of the Rebellion and Civil Wars in 
England during the reign of King 
Charles the First, faithfully collected 
from Clarendon, Bishop Kennet, 
Echard, Rushworth, and other writers. 
1738. 

Surgeon- Major Fleming, 
F.R.C.S, 

Hosrason, J. C., Captain, R.N. Remarks 
upon the Errors contained in a Circular 
issued to instruct Naval Officers and 
Working Engineers on the properties 
of the Expansion and Throttle Valves. 
Pamph. 1844. 

Ditto. Remarks on the late War 
with Russia, together with Plans for 
the Attack on Cronstadt, Sweaborg, and 
Helsingfors, with an Appendix and 
Map, illustrative of the distribution 
of the Russian Army at the commence- 
ment of the War. 1857. 

The Author. 

Inv1A, Military Settlements in. Pamph. 
Madras, 1872. 

Anon, 

Distribution of H.M.’s 

Fol. 

Messrs. King & Co. 

Jounston, G. Milligan. A short 
Description of the Province of South 
Carolina, with an account of the air, 
‘weather, and diseases at Charlestown, 
written in the year 1763. 1770. 

Col. T. St. Leger Alcock. 


Ditto. 
Troops serving in. 
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Lacon, W. Stirling. Description and 
directions for lowering Boats at Sea; 
also a plan or tracing for lowering 
Boats. MSS. Fol. 1873. 

The Author. 

Latuam, Baldwin C. E. Lectures, 
S.M.E., Chatham. Autumn Session, 
1870, Sanitary Engineering. Fol. 
Chatham, 1871. 

School of M.E. 

LAWLEY, Captain the Hon. R. The 
Battle of Marston Moor. Pamph. 
1865. 

The Author. 

Litert, J. Histoire de la Chevalerie en 
France. Paris, 1856. 

T. D. Sullivan, Esq. 

Marmpovure, M. Histoire de la Ligue. 
2 vols. 1873. 

Lt. R. B. Croft, R.N. 

Mayers, W. F. On the introduction 
and use of Gunpowder and Fire Arms 
among the Chinese, with Notes on 
some ancient Engines of Warfare and 
Illustrations. 

The Author. 

Mepats. Medalische Historie der 
Republyk van Holland. 1690. 

Surgeon-Major Fleming, F.R.C.S. 

Mencer, Rudolph. Geschichte des 
Deutschen Krieges von 1870 wider 
den Erbfeind. Berlin, 1870. 

Harold Dillon, Esq., late 
Rifle Brigade. 

Meteororocy. <A discussion of the 
Meteorology of the part of the 
Atlantic lying North of 30° for the 
eleven days ending 8th February, 
1870, with Charts and Diagrams. 
4to. 1872. 

The Meteorological Committee. 
Ditto. Magnetical and Meteoro- 
logical Observations made at the 
Government Observatory of Bombay, 
in the years 1865-70. 4to. Bombay, 
1872. 
The Secretary of State for India. 
Ditto. Reports of the Meteor- 
ological Reporter to the Government 
of Bengal, 1870-71. Fol. Calcutta, 
1871-72. 
H. F. Blandford, Esq. 

Mctiny Acts. 1760-69, 1770-79, 
1780-89, 1790-99. 

C. M. Clode, Esq., War Office. 

Napier, Sir Charles J., Lt.-Gen. A 
Letter to the Rt. Hon. Sir J. Hob- 
house, on the Baggage of the Indian 
Army. Pamph. 1849. 

T. D. Sullivan, Esq. 

Navy. The three establishments con- 
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cerning the pay of the Sea Officers, 
to which is prefixed an introduction 
for the better understanding by what 
occasions they came to be procured. 
1705. 

N.B.—This Book contains Tables 
of Pay, the Regulations for the allow- 
ance of Table Money, and a List of 
Captains. 

Capt. E. Garrett, R.N. 
NETHERLANDS. Atlas de 1lArtillerie. 
Plates. 74-9, 84-9. 

Ditto. Matériel de TArtillerie. 
Plates 25-30. 

Ditto. Manual of Tactical Exercises 
on the Map, for Cadets of all Arms, to 
be used with Plans of 3255 and 3};- 
By J. H. H. Dommers. 

War Game Map of an Imaginary 
District, on a scale of s55- By J. H. 
H. Dommers. 

Manual of Portable Arms, by L. L. 
J. A. Foost, W. B. J. Dinjeka, and 
W. V. F. Bresler; with an Atlas of 
28 Plates. 

Artillery Atlas, Technical Division, 
128 Plates (with explanation) ; together 
with what relates to the Neth. Art. of 
former times. 4 Plates. 

Handbook for preparing Explosive 
Engines used in War. By Bergansius. 

Succinct Review of the Experiments 
and Actual Practice of the Artillery 
Corps, during the Years 1863-65, 
1866-68, 1869-70. 

Principles of Field Fortification for 
Cadets of all Arms, with an Atlas of 
32 Plates. By K. Eland. 

Principles of Permanent Fortifica- 
tion for Cadets of all Arms, 23 Plates. 
By K. Eland. 

Directions for the Transport of 
Troops by Railway. 

The Government. 

O’ByryeE Brotuers. Collection of 

Army Circulars (including Royal 

Warrants and the General Orders 

issued by the War Office and the 

Horse Guards, 1867 to 1871 inclusive). 
New Series. 1872. 

Ditto. The Military Almanac for 
1872. 





R. O’ Byrne, Esq., F.R.G.S. 

Ovyry, H. A., Colonel, C.B. Studies on 
the Leading of Troops. Translated 
from the German of Col. V. Verdy du 
Vernois, with 4 Plans. Pamph. 1872. 
The Translator. 

PLAIsTteD, Bartholomew. <A Journal 
from Calcutta in Bengal by Sea, to 
Busserah, from thence across the Great 
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Desert to Aleppo, and from thence to 
Marseilles and through France _ to 
England, in the year 1750. 1753. 
Prinewr, John, M.D., F.R.S.  Obser- 
vations on the Diseases of the Army. 
1761. 
Col. T. St. Leger Alcock. 
Recorps. A Supplement to the History 
of Lord Seaton’s Regt. (52ne. L. I.) at 
the Battle of Waterloo; by the Rey. 
Wm. Leeke, M.A., who carried thie 
52nd Regimental Colour at Waterloo. 
1871. 


W. F. Higgins, Esq.. 


Ditto. 2nd (noy 80th) or Royal 
Tyrone Fusilier Regiment of Militia, 
from the Embodiment in 1793 to the 
present time. Omagh, 1872. Compiled 
by Quartermaster J. Core. 

The Compiler. 

Ditto. Historie Memoir of the 37th 
Regt. 1865. 

Ditto. History of the Edinburgh 
Regiment. 4to. 1778. 

Surgeon-Major Fleming, F.R.C.S. 

REFLECTIONS upon the Army from 

August 1871 to October 1872. Pamph. 

1872. 

Anon. 

Rerorr. 4th Advanced Class of R.A. 
Officers. 1872. 

Gen. W. C. E. Napier. 

Ditto. Northern India Rifle Asso- 
ciation for 1870-71 ; Allahabad, 1871. 


Capt. E. Rogers, Staff Of:cer of 


Pensioners. 

Ditto. Progress of the Committee 
of Explosive Substances, with Selec- 
tions from Appendices. 1st April, 
1872. 

Secretary of State for War. 
Ross, W. A., Major R.A. Pyrology ; 
or Fire Analysis. Pamph. 1872. 
The Author. 
Rint, T. H. Hauptmann. Uber provis- 
orische Feldspitals. Anlegen mit 
einem Atlas. 1872. 
The Author. 
Sarnspury, John. Nepoleon Museum. 
The History of France Illustrated, 
from Louis XIV to the end of the 
Reign and Death of the Emperor, 
comprising : Marbles, 3ronzes, 
Carvings, Gems, Decorations, Medal- 
lions, Drawings, Miniatures, &c. 4to. 
1845. 
Surgeon-Major Fleming, F.R.C.S. 
ScottanD. Astronomical Observations 
made at the Royal Observatory, Edin- 
burgh. Vol.13. 1860-69. 4to. 
The Author. 


ScorLtaNnD. Meteorology, from 1856 to 
1871. 4to. 1872. 
The Astronomer Royal for Scotland. 
Surertmneuam, Admiral. Alderney Har- 
bour, with a Plan. Pamph. 1872. 
The Author. 
Suyra, J. G., Captain late 63rd. Anew 
and simple Method of Communication 
by Signals. Pamph. 2. d. 
The A uthor. 
Sparn. Siete Tomos del “ Itinerario 
descriptivo Militar de Espaiia,” y 
Atlas correspondiente. 

Cuaderno de Etapas en las Marchas 
ordinarias de las Tropas. 

Tres Tomos de Itinerario general 
Militar. 

Dos Tomos cle la Memoria sobre 
Organizacion Militar de Espafia. 

Atlas de la Guerra de Africa en 
1859 y 60. 

The Government. 

Sprot, J., Colonel 91st. A few Notes 

on Outpost Duty, Skirmishing, Tent 

Pitching, &c., for the use of the Non- 

commissioned Officers and Soldiers of 
the 91st Hichlanders. 1871. 

Short Summary of the Records of 
the 91st Argyllshire Highlanders, from 
the date of their being raised up to 
the present time. 1871. 

The Author. 
Storret. Military Reports, addressed 
to the French War Minister by Col. 
Baron Stoffel, French Military At- 
taché in Russia, 1866-70. Translated 
by Capt. Home, R.E. 
Secretary of State for War. 
Srratron, F.M.D., R.N. The Affinity 
between the Hebrew Language and 
the Celtic, being a Comparison be- 
tween Hebrew and the Gaelic Lin- 
guage, or the Celtic of Scotland. 3rd 
Edition. 1872. 
The Author. 
Svutty. Mémoires de. 8 vols. 1784. 
Lt. R. B. Croft, R.N. 
SwItzeERLAND. Aide Mémoire & lusage 
des Officiers d’Artillerie Suisses. 15 
Parts. 4to. 1870-71. 
The Government. 
Temeiar, Mrs. H. A Labour of Love 
under the Red Cross during the late 
War. 1872. 
Surgeon-Major Fleming, F.R.C.S. 
Terry, Astley, Captain 60th Rifles. 
Scheme for the Localization of Regi- 
ments. Pamph. 1872. i 


The Author. 
Tue presentSystem of Joint Education 
of the Artillery and Engineers, an 
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Injustice to one Corps and a serious 
Injustice to the Public Service. By 
a Field Officer. Pamph. 1872. 
Messrs. Parker. 
Triiocn, A. B., Capt. Elementary 
Lectures on Military Law. 1872. 
The Author. 
TURENNE, Histoire de. 4 vols. La Haye, 
1736. 
Lt. R. B. Croft, R.N. 
Unirep States. Official Army Regis- 
ter, 1872. 
Adjt.-Gen. 

Report, Chief Signal Office, Wash- 
ington, 1871. 

The Chief Signal Officer. 

Report upon Experiments made by 
Assistant W. H. Harding upon the 
Compressive Power of Pine and Hem- 
lock Timber; under the direction of 
Major D. C. Houston, Corps of Engi- 
neers U.S.A. 

Preliminary Report concerning Ex- 
plorations and Surveys, principally in 
Nevada and Arizone. Washington. 
1872. 

Professional Papers No. 22. North 
Sea Canal of Holland. 4to. Wash- 
ington, 1872. 

Chief of Engineers. 

The Arctic Ocean between Green- 
Jand and Nova Zembla, and between 
the 60th and 82nd parallel of latitude. 
From the Swedish, Danish, British, 
Russian, and German Surveys, up to 
1871. 

First and Second Supplements to 
the Papers on the E. and N. Exten- 
sion of the Gulf Stream; published 
by the U. 8. Hydrographic Office, 


Washington, D. C., lst Jan., 1872. 
Ato. The Hydrographer. 

Smirnsonran Institute. Reports 1867— 
68-70. 

Ditto. Narrative of a Journey to 
Musardu, the Capital of the Western 
Mandingoes. New York, 1870. 

The Institute. 
VIFILLEVILLE, Mémoires de. 4 vols. 
Paris. 1745. 
It. R. B. Croft, RN. 
Vincent, C. E.H., Lt. Royal Welsh Fusi- 
liers. Baron Stoffel’s Reports on the 
Military Forces of Prussia, addressed 
to the French Minister of War, 1868— 
70. 1872. 
The Translator. 
Wuirworth, Sir Joseph. Fluid Com- 
pressed Steel and Rifled Guns. 
Pamph. 1872. 
The Author. 
Wisuart, A. Commentaries on the 
late War in Italy. Translated from 
the original Latin of Castinecio Buo- 
nanici. 1753. 
Col. T. St. L. Alcock. 
Wittiams, Gen. R.E. The Danger and 
Difficulty of Fortifying London, and 
Defence proposed. Pamph. 1872. 

Ditto. The Defence of Great 
Britain, 8. and 8.E. Coast, Metropolis 
and Dockyards, in a Letter to the 
Right. Hon. Sidney Herbert. Pamph. 
1860. 

The Author. 

Witson, C. W., Capt. R.E. The Eu- 
phrates Valley Railway. By an 
Austrian Officer of high rank. Au- 
thorized Translation. Pamph. 1872. 
The Translator. 


PARLIAMENTARY REPORTS, PAPERS, AND PAPERS PRESENTED 
BY COMMAND.* 


1872. Rerorts AND PAPERS. 
Army— 
9. Officers’ Leave—Return of from 

1 April, 1870, to 1 April, 1871. 

30. Appropriation Account and State- 
ment of Surpluses and Deficits 
for 1870-71. 

36. Officers and Men Drowned, &e.— 
Return of, 1866 to 1870. 

42. Recrvits — Return of, 1861 to 
1870. 

44, Estimates for the Year 1872-73. 


* The numbers are identical with those in the Official List of Parliamentary Papers. 


Army— 


45. Variation of Numbers, &c.—State- 
ment and Explanations. 

46. Colonies—Amounts included in 
the Estimates for. 

78. Retirement of Officers—Return 
relating to. 

88. Staff, &c.—Return relating to. 

89, Artillery Supplementary List — 
Return. 

93. Depdt Centres and Districts At- 
tached—Maps showing. 
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Army— 


108. 


76. Purchase 


. Recruits 


. Purchase 


Fortifications—Account for 1865- 
66. 


8. Manufacturing Establishments — 


Accounts for 1870-71. 


2. Depot Centres and Districts At- 


tached—Revised Maps showing. 


5. Irish Agency—Papers relat ing to. 


Militia Training Establishments— 
Return of, for 1871. 


. Military Savings Banks—Account 


relating to. 

Non-Purchase Regiments—Num- 
ber of Retirements since 1 No- 
vember, 1871. 


. Religious Denomimtions—Return 


of. 


. Number of English, Scotch, and 


Trish—Return of. 
Estimate of Amount 
required for 1872-73. 





2. Colonels—Returns relative to the 


Services of. 
for India—Report of 
Committee on the Age of. 


- Royal Engineers (Civil Employ- 


ment)—Return respecting. 
East India (General Whitlock’s 

Force) — Correspondence _re- 

lating to. 
Commission—Rerised 
Estimate for 1872-73. 


5. Number of English, Scotch, and 


Irish Officers—Return of. 


. Military Labour, &c.— Return 


relative to. 


. Rifled Guns—Returns respecting, 


to 1 January, 1872. 


. Promotions in Artillery and En- 


gineers—Return of. 


. East India (Educational Service) 


— Correspondence 


respecting 
> : 4 = 
Pensions to Officers. 


56. Ditto (Kooka Outbreak)—Corre- 


spondence relative to. 


71. Lithofracteur—Report on. 
2. Fortifications — Account relating 


to. 
Topographical Survey — Minute 
relative to. 


Navy— 


. Lighthouses (Minerai Oils)—Cor- 


respondence relative to. 


. Estimates for the Year 1872-73. 


Supplementary Estimate for the 
Year 1871-72. 


5. Greenwich Hospital and School— 


Appropriation Account for 
1870-71. 


Ditto—Accounts for 1870-71. 


Navy— 

72. Apvropriation Account, and State- 
ment of Surpluses and Deficits 
for 1870-71. 

Health—Statistical 
1870-71. (8vo). 

First-Class Boys, &e.—Number of, 
during 1870-71. 

. Distribution of Forees—Return 

respecting, on 1 April, 1871. 
. Reports as to the Use of North 
Country Coal (with Plans). 

38. Rule of the Road at Sea—Corre- 

spondence relative to. 

2. Use of Coal—General Orders 
issued by the Admiralty re- 
specting. 

Timber and Stores — Statement 
relative to. 

. Admiralty Civil Establishment— 
Comparison of. 1868-69 to 
1872-73. 

Lighthouses (Mineral Oils)—Fur- 
ther Correspondence relative to. 

Estimates (Vote 3)—Details of 
Amounts for 1872-73. 

Officers—Returns and Orders in 
Council relative to. 

Greenwich Hospital—Estimate for 
1872-73. 


120. Abstract for 


264. 
296. 
302. 


317. 


321. Officers—Total Charge on 1 April, 
1868 and 1872, of certain 


classes of. 

2. Hospitals—Return of Lieutenants 
appointed since 1830. 

. Supplementary Estimate for 1872- 
73. 

. Health — Statistical Report for 
1870. (8vo.) 

. Iron-plated Ships and Batteries— 
Return of, for 1872. 

. Vessels not Armour-plated—Re- 
turn of, for 1872. 

. Losses and Casualties—Return of, 
1860 to 1872. 

. Board of Admiralty—Orders in 
Council relating to. 

. Boys, &c.—Number of, during 
1871-72. 


1872. PAPERS PRESENTED BY COMMAND. 


Army— 

493. Organization — Memorandum by 
the Commander-in-Chief on, 
and Report of Committee. 

494. Military Mancuvres, Reports on. 

495. Recruiting, Report on, for 1871. 

511. Ordnance Survey—Report of the 
Progress of, to 31 December, 
1871 (with Plans). 














Army— 

561. Royal Artillery—Report of the 
Adjutant - General upon the 
Organization of, and Minutes 
of Evidence. 

561. Ditto—Map to accompany Report. 

575. Regulations respecting First Ap- 
pointments and Examinations 
for Promotions. (8vo). 

580. Volunteers — Draft Scheme of 
Amendments relative to the 
Efficiency of. (Svo). 

586. Gun Cotton—Report on the Ex- 
plosion at Stowmarket (with 
Plans). 

588. Organization of Land Forces— 
Supplementary Report. 

589. Artillery Officers—Report of a 
Committee on the Advanced 
Class of. 

604. Medical Department—Report for 
1870, Vol. XII., 8vo (with 
Plans). 

621. Royal Military Academy, Wool- 
wich—Report of the Board of 
Visitors appointed for 1872. 

648. Military Prisons—Report for 1871. 

654. Schools—First Report of Director 
General of Military Education. 


Narvy— 

477. Ships of War—Report of Com- 
mittee as to the recent Con- 
struction of (with Plans). 

487. Ditto—Letter on the Report of 
Committee on Designs. 

489. Ditto— Report; by certain Members 
of the Committee on Designs, 
dissenting from the Report 
(with Plans). 

507. “ Megera” Commission— Report 
of Commissioners (Vol. I.), 
Report. 

507-1. Ditto (Vol. II.)—Minutes of Evi- 
dence and Appendix. 

542. “Ship Rosario”—Report of Pro- 
ceedings of, during a Cruise 
among the South Sea Islands. 

579. Royal Society (Meteorological 
Committee)— Report for 1871, 
8vo (with a Plan). 

605. Wrecks and Casualties, &ce.—Ab- 
stract of Returns for 1871. 
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Nary— 


627. 


Life Boats—Report of Committee 
on (with Plans). 


And the following :— 


84. 


181 


. Thames 


Thames Embankment — Letters 
relating to Land on. 


.. Ditto—Return—Sums paid for 


Compensation, &e. 


. Woods, Forests, and Land Re- 
venues — Fiftieth Report of 


Commissioners. 

Embankment (Land) 
Bill — Minutes of Evidence 
(with a Plan). 

Metropolitan Board of Works— 
Report of, to 31 December, 
1871. 

Thames Embankment (Land)— 
Bill for the acquisition of. 

Admiralty and War Office Re- 
building—Bill for the acquisi- 
tion of Property for. 


. Thames Embankment (Land)— 


Bill [as amended by the Select 
Committee. | 





517. Scientific Instruction and Ad- 
vancement of Science—Supple- 
mentary Report to First 
Report. 

518. Ditto—Second Report. 

536. Ditto—First, Supplementary, and 


Second Reports, Evidence and 
Appendices, Vol. I. 
Reports, 1871-72.—Emigration 
Commissioners. 
Ditto—Colonial Possessions, Parts 
land 2. 1872. 
Ditto—Fortifications, 2nd Nov., 
1872. Lt.-Col. Jervois. 
Ditto—Committee on Fortifica- 
tions, 1869. 


The Secretaries of State for War 
and for India. 

The Lords Commissioners of the 
Admiralty. 

The Director-General of Ordnance. 

W. F. Higgins, Esq. 
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JOURNALS AND TRANSACTIONS EXCHANGED. 


INSTITUTIONS. 


ASSOCIATION, Bririsu. 

Assocration, East Inpra. 

ASSOCIATION, NATIONAL RIFLE. 

ENGINEERS, CIVIL. 

ENGINEERING, INDIAN. 

ENGINEERS, MECHANICAL, Birmingham. 

GREAT SEAL PaTenr Ofrice. 

METEOROLOGICAL COMMITTEE. 

Natrona Society for Aid to Sick and 
Wounded in War. < 

Navan ARCHITECTS. 

ORDNANCE. Department of the Director- 
General of. 

Royat, of Great Britain. 

Roya ARCHROLOGICAL. 

Royat ArriLLery INSTITUTION. 

Rovat Nationat Lire Boar. 

ScHoot oF Mrritrary ENGINEERING. 

W ASHINGTON-SMITHSONIAN, 


Socrevizs. 


ANTIQUABRIES. 

ARTS. 

Quebec, Literary and Tistorical. 

Roya. 

Royat, of Edinburgh. 

Royat AGricuLturalL, of England. 

Royat ASIATIC. 

Royat ASTRONOMICAL. 

Roya GEOGRAPHICAL. 

SHIPWRECKED FIsHERMEN 
RINERS. 

STATISTICAL. 

Victoria INSTITUTE. 

ZootoGcicaL, of London. 


AND Ma- 


BOOKS PURCHASED. 


Axneters, A Diary of the Expedition to. 
4to. 1775. Spanish MS. 

Anson, Lt.-Col. the Hon. A., Army 
Reserves and Militia Reform. Pamph. 
1873. 


Bartiet, E. Forces des Etats. Paris, 
1868. 
Bastnc House, The History of, in 


Hampshire, containing an interesting 
Account of the Siege it sustained dur- 
ing the Civil War. 6th edit. Pamph. 
Basingstoke, 1869. 

Bazaine, Le Maréchal. L’Armée du 
Rhin depuis le 12 Aoit jusqu’au 
29 Octobre, 1870. Paris, 1872. 

Beun Lion. Le Sitge de 
Paris, 1871. 

Berrranpd, LeGén. Campagues d’Egypte 
et de Syrie, 1798-99. 2 vols. Avec 
Atlas. Fol. Paris, 1847. 

Boaustawski, A. ‘Taktische Folger- 
ungen aus dem Kriege 1870-71. 
Pamph. Berlin, 1872. 

Bonrg, T., Lt.-Col. Campagne de 1870. 
La Cavalerie Francaise. Paris, 1871. 

Ditto. Fond et Vitesse d’une Troupe 
de Cavalerie en Campagne. Paris, 
1872. 

Brratmont, A., Col. 


3elfort. 


La Fortification 4 


Fossés secs. 2 vols, Bruxelles, 1872. 
Avec Atlas. Fol. 


Browne, James, LL.D. A History of 
the Highlands and of the Highland 
Clans. 4 vols. Glasgow, 1843. 

Bcixetiys and other State Intelligence 
for the Year 1871. 2 vols. 1871-72. 

Cuatons, Histoire de l’Armée de. Par 
un Voluntaire de l’Armée du Rhin. 
2éme édit. Bruxelles, 1872. 

Cuanzy, Le Gén. La Deuxitme Armée 
de la Loire. Paris, 1872. 

Crimea. Report, Select Committee on 
the Army before Sebastopol; with 
the Proceedings of the Committee. 
3 vols. Folio, 1855. 

D’Axpeca, C. L. Livre de Guerre Mo- 
derne, i l’usage des Militaires de toutes 
les Armes et des tous les Pays. 1872. 

D’Anpiat, Baron. Metz, Campagne 
et Négotiations. Par un Officier Su- 
périeur de Armée du Rhin. 7éme 
édit. Paris, 1872. 

De Grammont, Le Puc. La France et la 
Prusse avant la Guerre. Paris, 1872. 
De ta Roncrere Le Novury, Vice-Adm. 

la Marine au Siége de Paris. Avec 
Atlas. 2éme édit. Paris, 1872. 
Denison, Major G. T. Manual of Out- 


post Duties, with Instructions for the 
Defence of Detached Houses, Villages, 
Bridges, &c., for the use of Volunteers. 
Toronto, 1866. 


8yo. 
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De Pataprnes, Le Gén. La Premiére 
Armée de la Loire. 2émeédit. Paris, 
1872. 

Des Patiibres, Le Gén. Campagne de 
1870-71, Orléans. Paris, 1872. 

Ducrot, Le Gén. La Journée de Sedan. 

Paris, 1872. 

Ditto. Del’Etat Major et des Différentes 
Armes. Paris, 1872. 

Duncan, Fras., Capt., R.A. History of 
the Royal Regiment of Artillery. 
Vol. I. to the Peace of 1783. 1872. 

Favt, Le Gén. Etudes sur le passé ct 
Vavenir de |’Artillerie. Tome 6 et 
dernier. Paris, 1871. 

Favre, Jules. Gouvernement de la 
Défense Nationale du 30 Juin, 1870, 
au 28 Janvier, 1871. 2 vols. Paris, 
1871-72. 

GetperN, Graf. Zur Geschichte der 
Belagerungen von Belfort und Paris, 
1870-71. Vien. 1872. 

GIBRALTAR. Diary of the Siege of 1781 
-82. Vols.2and3. (Vol. 1 deficient.) 
tto. 

Ditto. Projects and Plans for the 
Siege. Ato. 

Ditto. The Project of the Attack. By 
M. d’Arcon. Spanish MSS. 

Grose, F. A Treatise on Ancient Ar- 
mour and Weapous, illustrated by 
Plates taken from the Original Armour 
in the Tower of London and other 
Arsenals, Museums, and Cabinets. 
4to. 1786. 

Hamiry, E. Bruce, Col. The Ogera- 
tions of War Explained and Illustrated. 
3rd Edition. Lto. 1872. 

Jackson, Lady. ‘The Diaries and Letters 
of Sir Geo. Jackson, K.C.H. From 


the Peace of Amiens to the Battle of 


Talavera. 2 vols. 1872. 

Jones, EK. M., Major. Campaign 1870-71. 
The Operations of the German Armies 
in France, from Sedan to the end of 
the War. From thé Journals of the 
Head Quarter Staff. By Maj. Blumé. 
1872. 

Kaye, J.W. The Life and Correspond- 
ence of Henry St. George Tucker, late 
Accountant-General of Bengal and 
Chairman of the East India Company. 
1854. 

Lavueuron, J. K., M.A. An Introduc- 
tion to the Practical and Theoretical 
Study of Nautical Surveying. 1872. 

Le Comte, F., Col. Le Général Jomini, 
sa vie ete ses écrits. Esquisse Bio- 
graphique et Stratégique. 2¢me édit. 
Paris, 1869. Avec Atlas. Fol. 
Ditto, Etudes WHistoire Militaire. 


Vol. I. Antiquité ef moyen age. 
Vol. II. Temps moderne jusqu’a la fin 
du régne de Louis XIV. Paris, 1869— 
1870. 

Leiguton, J., F.S.A. Paris under the 
Commune, or the Seventy-three Days 
of the Second Siege. 1871. 

Litrrt, E. Dictionnaire de la Langue 
Franegaise. 4 vols. 4to. 1863-72. 
Matteson, G. B., Lt.-Col. Recreations 

of an Indian Official. 1870. 

Maneacvres. A Retrospect of the 
Autumn Manceuvres. With 5 Plates. 
By a Recluse. 1872. 

Maovrice, F., Lt. R.A. The System of 
Field Mancuvres best adapted for 
enabling our Troops to meet a Conti- 
nental Army. 1872. 

Meneer, Rudolph. Geschichte des 
deutschen Krieges von 1870 wider den 
Erbfeind. Berlin, 1870. 

MinirnGex, J., Major. 
among the Koords. 1870. 

Musters, G. C., Comr. R.N., at Home 
with the Patagonians. 1871. 

Mvetiny Act and Articles of War. 1872. 

Napier, Lt.-Gen., Sir W. English 
Battles and Sieges in the Peninsula. 
Extracted from his ‘‘ Peninsular War.” 
1869. 

NewpiGatr, Col. E. The Regulation 
Drill of the Prussian Army. 1871. 

Ditto. The French Campaign, 1870- 
71. Military Description by Niemann. 
1872. 

Niconas, Sir R. H. History of the 
Orders of Knighthood of the British 
Empire ; of the Order of the Guelphs 
of Hanover; and of the Medals, Clasps, 
and Crosses conferred for Naval and 
Military Services. 4 vols. 4to. 1842. 

Orton, James. The Andes and the 
Amazon; or, Across the Continent of 
South America. 1870. 

Puiiirs, G., Capt., R.E. Elementary 
Course of Field and Permanent Fortifi- 
cation, anc of the Attack of Fortresses. 
4to. 1866. 

Prussta. Der Deutsch - Franzésische 
Krieg. 1870-71. Redigirt von der 
Kriegs geschichtlichen Abtheilung des 
grossen Generalstabes. Erster Theil. 
Heftes I, II. Berlin, 1872. 

Ditto. Bildung und Mannszucht im 
deutschen Heere. Ein offenes wort 
fiir Heer und Volk. Pamph. Berlin, 
1872. 

Raz, John. Narrative of an Expedition 
to the Shores of the Arctic Sea in 
1846-47. 1850. 

Roginson, C. W., Capt. The Art of 


Wild Life 
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Operating under the Enemy’s Fire 
with as little Loss as possible. Trans- 
lation. Pamph. 1872. 

Rovsset, C. Historie de Louvois et de 
son Administration Politique et Mili- 
taire. 4 vols. Paris, 1864. 

Rustow, W. Strategie und Taktik de 
neuesten Zeit. Erster Band. Erster 
Lieserung. Ziirich, 1872. 

Semmes, Adm. Memoirs of Service 
Afloat during the War between the 
States. Baltimore, 1869. 

Snaw, Robert. Visits to High Tartary, 
Yarkand, and Khasghar (formerly 
Chinese Tartary), and Return Journey 
over the Karakoram Pass. 1871. 

StaresMan’s Year-Book for 1864, to 
complete series. 

Twiss, Sir Travers. The Black Book of 
the Admiralty, with an Appendix. 
Published by the authority of the 
Lords Commissioners of H.M.’s Trea- 
sury, under the direction of the Master 
of the Rolls. Vol. I. 1871. 

VambBery, Arminius. Travels in Central 
Asia, being the Account of a Journey 
from Teheran across the Turkoman 
Desert of the Eastern Shore of the 
Caspian to Khiva, Bokhara, and Samar- 
cand, performed in the year 1863. 
London, 1864. 

Ditto. History of Bokhara, from the 
Earliest Period down to the Present. 
1873. 

Vaveuay, C. J., D.D. Eight Months 
on Duty: Diary of a young Officer in 
Chanzy’s Army. 1872. 

Vinoy, Le Gén. Siége de Paris. Opéra- 
tions du 13éme Corps et de la Troisiéme 
Armée. Avec Atlas. Paris, 1872. 
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Vow Scrett, Major. Die Operationen 
der 1 Armee unter General von Stein- 
metz, vom beginne des Kreiges bis 
zur Capitulationen von Metz. Berlin, 
1872. 

Vor TrepemMany, B. Der Festungs- 
krieg im Feidzuge gegen Frankreich, 
1870-71. Berlin, 1872. 

Von Wrieyt,C.H.,Col. The Campaign 
of 1870-71. Operations of the South 
Army in January and February, 1871. 
Compiled from the Official War Docu- 
ments of the Head Quarters of the 
South Army. By Count Herman von 
Wartensleben. 1872. 

WARTENSLEBEN, Graf. Die Operationen 
der Siid Armee im Januar und Februar, 


1871. Berlin, 1872. 
Ditto. Die Operationen der 1 Armee 


unter General von Manteuffel, von der 
Capitulationen von Metz bis zum Fall 
von Peronne. Berlin, 1872. 

Warts, H. <A Dictionary of Chemistry 
and the allied Branches of other Sci- 


ences. Supplement. 1872. 
WE LtneToN Despatches. Vol. 14. 
1872. 


WELLINGTON Prize, Essays written for 
the, and selected for publication, by 
His Grace’s desire, from those specially 
mentioned by the Arbiter. 1872. 

Wharton, W.J.L., Lt. R.N. A short 
History of H.M.S. “ Victory,” gathered 
from various sources. Portsmouth, 
1872. 

Yrriarte, C. Les Prussiens 4 Paris et 
le 18 Mars, avec la Série des Dépéches 
Officielles inédites des Autorités Fran- 
gaises et Allemandes, du 24 Février 
au 19 Mars. Paris, 1871. 


PERIODICALS PURCHASED. 


A BC Raitway GUIDE. 

ALLEN’s InpIAN Matt. 

ALMANACS—BRITISH AND COMPANION. 
De GorHa. 
FINANCIAL REFORM. 
O’Byrve’s MILITARY. 
OLIVER AND Boyp’s New 


EDINBURGH. 
Tuom’s Irish AND OF- 
FICIAL DIRECTORY. 
WHITTAKER’S. 


ANNALES DU CONSERVATOIRE. Paris. 
ANNUAL REGISTER. 


ARCHIV FUR SEEWESEN. 


Army Lists—Hanrt’s. 
INDIAN. 
Montuty. 
WHITE’s. 
ATHEN ZUM. 


BrapsHAW—MontTHiy RarLway 
GUIDE. 
Rovte to Inpra, Cura, 
AND NEW ZEALAND. 
ConTINENTAL RAILWAY 
GUIDE. 
Britis Postan Guipe. 


Broap Arrow. 
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BULLETIN OFFICIEL DE LA MARINE, 
Paris. 
»»  DELA REUNION DES OFFICIERS, 
Paris. 
CotontaL OFFIcE List. 
Dov’s PEERAGE, BARONETAGE, AND 
KNIGHTAGE. 
ENGINEER. 
ENGINEERING. 
Foreign OFFice List. 
GAZETTES—ARMY AND NAvy. 
NAVAL AND MILITARY. 
Patt Matt. 
UNITED SERVICE. 
VOLUNTEER SERVICE. 
JACKSON’S WooLWICH JOURNAL. 
KeEtty’s Post Orrice DIRECTORY. 
Le SpecTATEUR MILITAIRE. Pants. 
MaGazines—Lonpon, EDINBURGH, AND 
Dustin PHILOSOPHICAL. 
Cotsurn’s UNITED SER- 
VICE. 
NavTicaL, AND NAVAL 
CHRONICLE. 
MARINE VERORDNUNGSBLATT. BERLIN. 
MiLitAR WoOcHENBLATTY. BERLIN. 
NATURE. 


Navy List—QvARTERLY AND MONTHLY. 
Neve Mriuitar Zeitung. WIEN. 
Notes AND QUERIES. 
CESTERREISCHE VIERTELJAHRESSHRIFT 
FUR MILITAR WISSENCHAFT. WIEN. 
QUARTERLY JOURNAL OF SCIENCE. 
REVIEWS—EDINBURGH. 
QUARTERLY. 
WESTMINSTER. 
REVUE D’ARTILLERIE. PARIS. 
» DES DEUX MonpDEs. Paris. 
»  MILITATRE SUIsseE. 
Royat Bive Book anp KALeNDAR. 
THE STATESMAN’sS YEAR-BOOKk. 
Crerey List. 
Datry News, 
», LANCET. 
» NaAvat CHRONICLE. 
» SATURDAY REVIEW. 
» ‘TIMEs. 


”? 


Pr » INDEX. 
» Mepricat REGISTER. 
TimBs’ YEAR-Booxk oF Facts. 
VACHER’S PARLIAMENTARY COMPANION. 
WatLrorp’s County FaMItizs. 
» HovseE or Commons. 


MAPS, PLANS, CHARTS, SKETCHES, &c. 


Presented. 


Massif du Mont Blane. Capt. Meuillet. 
1865. 

Plan d’Alger. 1870. 

Carte de l'Afrique sous la domination 
des Romains (en deux feuilles). 1.864. 
Notice sur la Carte, 1 vol. 4to. 
Paris, 1864. 

La Haute Egypte (en deux feuilles). 
1866. 

La Basse Egypte, sans date. 

La Moyenne Egypte, sans date. 

Liban. 1862. 

Le Ministre de la Guerre & Paris. 

6 Diagrams, “ H.M.S. Agincourt.” 

Captain Boyle, R.N. 

District Cachar and Reconnaissance of 
the Looshai Country. 

East Frontier, showing the Camps of 
Generals Bourchier and Brownlow. 
Port Blair and the Jetty, Andaman 

Islands. 

4 Maps, Turkestan. 

Clements R. Markham, Esq., C.B. 

19 Maps, Austro-Prussian Campaign of 

- 1866. Capt. Whitla, 10th Regiment. 


A Case of Maps, “Autumn Maneuvres.” 
J. C. Young, Esq. 


13 Sheets Topographical Atlas, Denmark. 
The Danish Government. 


Maps showing Proposed Lines of Over- 
land Communication between Burma 
and China. 

J. Coryton, Esq. 

Map, “ Autumn Manceuvres,” and Atlas 
of Camping Ground. 

The Secretary of State 
Sor War. 

A large Map of Russia. 

Capt. F. G. Burnaby, Royal 
Horse Guards. 

5 Copies of the Government Map of 
France, showing a New Method of 
Printing. 

M, le Baron de Grancey. 
Military Attaché, 
French Embassy. 

4 Sheets, Carta Generale del Regno 
Lombardo Veneto. 1859. 

W. F. Higgins, Esq. 





SSS ee 








Charts published by the Hydrographic 
Office, Admiralty, from 


January 1872 to January 1873. 


Section 1. 
Atlantic, and 
their Stream and 


Indian 
Drift 


2640. Pacific, 
Oceans ; 
Currents. 

SEcTION 2. 

120. Schelde River, from the Sea to 
Antwerp. 

SECTION 5. 
Mediterranean, Sicilly :-— 

186. Mazzara to Palma, including 
Island of Pantellaria. 

187. Palma to Catania. 

188. Catania to Cefali, including the 
Strait of Messina (Preliminary 
Chart). 


. 
the 


Section 7. 
2282. Arctic Ocean and Greenland Sea. 
Section 8. 
British Guiana :— 
533. Georgetown and Mouths of Deme- 


The Looshai Expedition. 
Dr. Livingstone’s Route. 
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rara and Essequibo Rivers. 983. Marshall Islands 
527. Approaches to Demerara and Esse- P 16 
: > Section 16. 
quibo Rivers. : 4 id 
d j Tide Tables, 1873. : 
Section 11. Lists of Lights, 1873,10in number. 
757. Red Sea, Gulf of Suez (Preliminary The Lords Commissioners of the 
Chart). Admiralty. : 
Purchased. 
Maps to illustrate current events, The Autumn Manceuvres. 
viz. :— The Indian Raid on Orang» Walk. 






























Section 12. 
840. Nicobar Islands, with 
Bays, &e. 
753. Entrance to Persian Gulf. 


SECTION 13, 


Plans of 


Japan :— 
128. Channels between Bingo Nada and 
Harima Nada, Inland Sea. 
132. Channels between Misima Nada 
and Bingo Nada, Inland Sea. 
2875. Seto Uchi or Inland Sea. 


Section 14. 
1016. Australia :—Bass Strait to Gabo 
Island. 

New Zealand :— 
719. Dusky and 
Middle Island. 
Preservation and Chalky Inlets, 
Middle Island. 

Section 15. 

Pacific :— 

767. Paumotu or Low Archipelago. 
765. Union Group of Islands. 

766. Ellis Islands, South-east Group of. 
980. Caroline Islands. 

. Gilbert Islands, with Plans. 


Breaksea Sounds, 


720. 


me 
pS) 


The San Juan Boundary. 
Central Asia, &e. 















Sword of Honour voted by the Patriotic 
Fund at Lloyd’s to T. Pendergras, 
Esq., commanding H. E. I. Company’s 
ship ‘‘ Hope,” one of the Fleet which, 
on the 15th Feb., 1804, drove oif a 
squadron of French Men-of- War 
under the command of Admiral 
Linois, in the “ Marengo,” of 84. 
guns, as recorded in the “ London 
Gazette” of August 11th, 1804. 

Major J. G. Clarke, late 68th 

Light Infantry. 


MUSEUM, 


MILITARY. 


Presented. 





Five Javelins and two Arrows from Port 
McKay, Queensland. 
Rear-Admiral Sir John Hay, Bt., 
C.B., AEP. 
A suit of Japanese Armour. 
Maj.-Gen, Henry W. Whitfield. 
A Powder Horn, Scalping Knife, and a 
Pair of Mocassins taken from the 
body of an Indian in the War of In- 
dependence, 1776, by Major Gull, 
35th Regiment. 
G. P. 8. Camden, Esq. 














Specimens of Pebble, Spherical, Pellet, 
Prismatic, Russian, Waltham Abbey, 
and Curtis and Harvey’s Powders for 
Heavy Ordnance, 

F. A, Abel, Esq., F.R.S. 

Medal awarded annually to the Best 
Shot in the Army. 

H.R.H. the Vield-Marshal Comg.- 
in- Chief. 

An Indian Sword, Malay Kris, and 
Goorka Knife, with Belt. 

Mrs. Martin. 
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Felt Helmet, worn by the Royal Artillery 
in 1854. Major Sandilands, R.A. 
Two Japanese Swords. 
Captain Whitla, 10th Regt. 
4 Bows; 14 Arrows, cane barbed; 2 
reed, iron barbed; 1 reed, wood 
barbed; 1 reed, plain; 1 reed Spear 
for Fishing ; from British Guiana. 
T. Hounslow, Esq. 
Tomahawk, 3ow, and 5 Arrows; 
2 Chief’s Pipe-Staves, from North 
America. K. R. Murchison, Esq- 


MISCELLANEOUS. 


Presented. 


A set of Projectiles for the Whitworth 
12-pr. Muzzle and SBreech-loading 
Field Guns, viz.: one rifled sphere ; 
one solid shot best form for flight ; 
one common shell 33 diameters long ; 
one section of do., fitted with Pett- 


man’s concussion fuze; one section of 


shrapnel-shell ; one section of case- 
shot ; steel shell for penetrating ar- 
mour and passing through water. 
Sir Joseph Whitworth & Co. 
A coloured Print of Whitchall Yard. 
No date. 
Harold Dillon, Esq. 
Harrison’s Horse Shoes, sample of each, 
fore and hind; Cavalry, Good- 
enough’s; Artillery, Fullerd’s. 
E. J. Harrison, Esq. 
Specimens of Fusees and _Rotatory 
Match for old American Rifle and 
Cartridge, before the War of 1859-60. 
Colonel Hon. E. Legge. 
The Game of War. 
Captain Gillett. 
The first Shell fired by the Russians at 
the Alma, picked up by Assist.-Surg. 
Thompson, 46th Regt., who gave it to 
Staff Commander G. Reid, R.N. 
Slaff-Comr. G. Reid, R.N. 
A small French Eagle, from a Battle- 
field in the Peninsula War. 
Mrs. Martin. 
Silk Punkah with Silver Stick, taken 
from the Rajah of Bhurtpore at the 
storming of that place, and given by 
Colonel Caines, late Lieut.-Governor 
of Hong-Kong, to Madam Von Gum- 
pach, whose father, Brigadier-General 
Edwards (who commanded the 14th 


Foot), was killed at the capture of 
that fortress. 
Madam Von Gumpach. 
“The Tottenham” Soldiers’ Scoop, Pick, 
and Rifle Rest; 5 Specimens, show- 
ing the latest improvement in Con- 
struction. 
Major Tottenham, Bengal S. Corps. 
Photographs of a Monument, erected in 
Surat Cemetery in 1865, by the Offi- 
cers, Non-commissioned Officers, and 
Men of the 56th Regt., to the Memory 
of those of the Regiment who died in 
Guzerat from 1809 to 1814. 
Capt. M. C. Garsia. 
Coloured Cast, from the original in the 
Whinchopp Collection, of a Tooth of 
gigantic extinct Shark, found in the 
red clay of Suffolk (Carchrodon Me- 
‘galodon of Agassiz). 
Edward Charlesworth, Esq. 
Two Japanese Ensigns, taken from the 
Japanese steamer “ Sir George Grey,” 
at Kagosima, on the 15th August,1863. 
Lieut. W. H. Richards, R.N. 
Model of Coryton’s Anchor. 
J. Coryton, Esq. 
Model of a New Zealand Canoe. 
K. R. Murchison, Esq. 
Model of a Burmese Boat, used for the 
Conveyance of Earth and Oil; of a 
3urmese Boat, used by the Burmese 
Ministers ; and of a Burmese Racing 
Boat. ° 
Capt. W. P. Arnot, Master Atiendant, 
Rangoon. 
Model of a Racing Yacht, built on prin- 
ciples proposed by the donor. 
Edward Jackson, Esq. 












EXXli PROCEEDINGS OF THE FORTY-SECOND ANNIVERSARY MEETING. 


Specimens of Shot and Shell fired by Silver Medal presented for heroic exer- 


the Spaniards at the Siege of Gibraltar, tions in savirg Life from Drowning. 
recovered by H.M. ship “Pigeon” Shipwrecked Mariners’ Society. 
when dredging inside the new Mole Photographs of Eight missing Atlantic 
and Inner Chamber, Gibraltar. Steamers. 
Capt. Aug, Phillimore, R.N. C. B. Sharpe, Esq. 
MODELS. 


Purchased. 


Models (quarter-size) of the 35-ton Gun, 8-inch Howitzer, and Steel 9-pr. Field 
Gun, with their respective Shot and Shell. 


TOPOGRAPHICAL MODELS. 





Purchased. 
The Kriegsspiel, or War Game. Model of Paris, with the German Lines of 
Lhe Festungs Kriegsspiel. Investment. Horizontal scale gg2q3; 

Vertical scale 345. 
N ALVA 3. 
MODELS. 
Purchased, 
Half-block Models of H.M.’s Ships. 
Hotspur. Raleigh. 


Cyclops. Snake. 
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LIST OF 


ANNUAL 


SUBSCRIBERS. 





ABBOTT, Sir F.CB. Maj.-Gen.(ret.) Beng. 
Engs. (12) 
Abinger, Lorp W. F. late Col. S.F.Gds. 
Ac land, C.T.Dyke Capt. 1st Dev. Yeo. (11.) 
Acland, F. G. Dyke Lt. Rifle Brigade (1/.) 
*Acland, Sir T. Dyke, MP. Lt.-Col. 1st Dev. 
Rifle V. (1/.) 
*Adair, Alex. W. 
Mil. (17.) 
Adair, A. 8. Capt. Edmon. R. Rifles, (17.) 
Adair, J. W. D. Major (ret.) 31st Regt. (17.) 
*Adair, Sir R. A. Shafto, Bart. Col. Suffolk 
Mil. Artillery, 4DC. to the Queen (1l.) 
*Adams, Cadwallader Col. 49th Regt. (17.) 
Adams,C. Maj. Prof. Mil. Hist. Staff Coll.(17.) 
Adams, E. Major-Gen. (1/.) 
Adams, Fred. Lieut. Bom. Staff Corps 
Adderley, Mylles B. B. Capt. (ret.) R.H.Gds. 
Addington, Hon.C.J. Lt.-Col.100th Regt. (12.) 
Addington, Hon. Leon. A. Maj. (ret.) R.A. 
*Addison,Charles Capt. 2nd Mid. Mil. (17.) 
*Addison, T. CB. Col. 2nd Queen’s (1/.) 
Adye, John M. CB. Brig.-Gen. R. A. (11.) 
*Aikman, F.R.,U.€. Lt.-Col. East Mid- 
dlesex Mil. (1l.) 
Ailsa, Marquis of Capt. late Col. Gds. (17.) 
Ainslie,C.P. Lt.-Gen.Col. 1st R. Drs. (12) 
Ainslie, H. F. Col. (ret.) 83rd Regt. (10. 1s.) 
Airey, SirRich.G@CB. Gen. Col.7thR.Fus.(1/.) 
Aitchison, Sir John, GCB. Gen. Col. 
S. F. Gds. (12) 
Aitchison, W. 
Aitken, W. D. 
Aitkinson, R.. Col. late Gr. Gds. 
Albemarle, G. T. Eart of Lieut.-Gen. | 
Aldworth,R.W. Col.(ret.) 7th R. Fus.(17.) 
Alexander, Claud Lieut.-Col. Gren.@ds. (17.) | 
Alexander, Culedon J. Capt. C. Gds. (17.) 
Alexander,G.G.,CB. Maj.-Gen. R.M. (17.) 
* Alexander, H. McClintock Capt. R.N. (1/.) 
Alexander, Sir Jas., KCB. Gen. R.A. 
Alexander, Sir J. E. Maj. -Gen. (12.) 
Alexander, J.H.I.,CB.. Capt. R.N. (17.) 
Allardice, G. J.C. Lieut. 50th Regt. (1/.) 
Allan, C. Lewin.  Lieut.60th R. Rifles. (17) 
Allen, Chas. Carson Lieut. 24th Regt. (12.) 
Allen, George W. Lieut. R.N. (17.) 
Allison, Jas. J. Maj. N. Durham Mij. (17.) 
Allinson, A.C. Lieut. 1st W. I. Regt. (1/.) 
Allix, Noel C. Lieut. (ret.) Gr. Gds. (17.) 
Alston James H. Lt. late 80th Regt. (17.) 
Ames, H. M. late Cornet Glouc. Yeo. 
Ames, Lionel Lt.-Col. late Herts Mil, (1/.) 


Lt.-Col. 2nd Somerset 





Col. late S. F. Gds, } 
Col. R.A. (12.) | 


| 





* Denotes Corresponding Member of Council. 
Ames, L. N. F. Capt. Gren. Guards- 
Amiel, F.J.T. Capt. late 9th Mon. Vols. (1/.) 
Amsinck, William Major late 53d Regt. 
Anderson, A. MD., CB. Insp. Gen. of 
Hosps. (1/.) 
Anderson, B. T. G. 
derers Mil. (1/.) 
Anderson, David Col. h.p. 22nd Regt. (1/.) 
Anderson, Geo. Dep.-Insp. Gen. of 
Hospitals (12.) 
Anderson, John Lt. Lon. Scot. R. V. (17.) 
Anderson, W. L. Late Admiralty (17.) 
Anderton, W. I. Maj. Lane. Hus. late 17th 


Lancers (11.) 
Andoe, Hilary G. Comr. R.N. (1/.) 
Andrewes, Wm.Geo. Lieut.-Col. (17. ) R.A. 
Ansell, A. F. Maj.-Gen. (1/.) 
Anstey, T. Henry. Lieut. R-E. (1/.) 
Anstruther, Philip, CB. Maj.-Gen. late 
Madras Art. (1/.) 
Anstruther, Sir Robt. Bart. 
Gren. Gds. MP. (11.) 
Antrobus, Edmund. 
Arbuckle, B. H. Vaughan 
(ret.) R.A. (12.) 
Arbuthnot, Chas. R. 
Arbuthnott, H.T. 
Archdall, Mervyn Edw. 
Drs., MP. 
Archer, Lawrence J. H. 
W. I. Regt. 
Archer, W. H. 
Ardagh, J. C. 
Arkwright, A. P. 


Capt. Scottish Bor- 


Lt.-Col. (ret.) 


Capt. Gr. Guards. 
Lieut.-Gen. 


Lieut. R.N. (17.) 
Lt.-Col. R.A. (12.) 
Capt. late 6th 


Capt. (h.p.) 4th 
Major late 16th Lancers 


On. R. E. (12.) 
Comr. R.N., MP. (17.) 


| Arkwright,Ferd.W. Capt. late4thD. Gds.(1/) 


* Armistead, Rev. C. J. MA. 
R.N. (12.) 
Armitage, John Scott 
Cheshire Mil. 
Armstrong, C. A, Capt. (ret.) 10th Regt. (17.) 
Armstrong, J. W., CB. Maj.-Gen. (1/.) 
Armstrong, Six W. Geo.CB. late Engineer 
War Depart. for Rifled Ordnance (1/.) 
Armstrong,W.A. — Lt.-Col. 22nd Regt. (1/.) 
Armytage, H. Lt.-Col. (ret.) Cold. Gds 
Arthur, Thos. Lt.-Col. late 8rd Dr. Gds, 
Arthur, W. Stevens Capt. R.N. (17.) 
Arthur, Wm. Capt. R.N. (1/.) 
Arundel, Hon. EB. J. I. Licut. (ret.) 12th 
Royal Lancers 
*Ashley, Lorp 
(12.) 
Askwith, W. Harrison 


Chap. (ret. 
Capt. late 2nd R. 


Lt.-Col. Dorset Mil. M. 


Major-tten. R.A. 
42 








Lt.-Col. lateS.F.Gds. 
Capt. 8th King’s (11.) 
Lt.-Col. R. Lane. Mil. Art. 


Astley, J. Dugdale 
Atcherley, Wate 
Atchison, T. 

late R.A. (10.) 
Atkinson, John Capt. late Gr. Gds. (11.) 
Atkinson, Richard Lt.-Col. 35th Regt. (12.) 
Atkinson, R. Col. late Gr. Guards 
Atkinson, R. H. Lieut. 14th Regt. (1/.) 
Atkinson, Thos. Capt. (ret.) 631d Regt. 
Aufrere,Geo. Capt. late 20th L. Drs. (1/.) 
Austen, A. G. Maj.-Gen. R.A. (11.) 
Austin, G. L. Capt. Rifle Brizade (1/.) 
*Aylmer, J. E.F. Capt. (ret.) 54th Regt. 
Aynsley, C. M. Capt. R.N. (1/.) 
Aytoun, Jas. Major (ret.) 7th Huss. (1/.) 


BABINGTON,C. W. Capt. 9th Ben. Cav.(17 ) 
Zack, Sir George, DCL. FRS. Adm. (1/.) 
Bacon, H. Comr. R.N. (1/.) 
Jaigrie, R. Lieut.-Col. Bom. 8. C. (1/.) 
Bailey, J. F. Lieut. 13th L. I. (12.) 
Bailey, Lucius C. Staff Comr. R.N. 
3ailey, Vincent Capt. Herts Mil. (1/.) 
Bailey, William Capt. (ret.) R.E. (1/.) 
Baillie, Duncan J. Col. R. H. Gds, (11.) 
Baillie, F. H. Lieut. 60th Rifles (1/.) 
Baillie, George Clement Col. (ret.) R.E. 
Baillie, Hugh S. Col. (ret.) R. H. Gds. 
“Baillie, J. Lt.-Col. B.S. C. (11.) 
Baillie, Wm. H. Capt. late 8th King’s (11.) 
Bain, D. S. E., MD. D.1. Gen. of Hosp. (1/.) 
Bainbrigge, Arthur Maj. 13th Regt. (1/.) 
Jaker, Francis B. Surg. Gr. Gds. 
Baker, F. M. Lt. 1st R. Ches. Mil. (1/7.) 
Baker, Jas. Lt.-Col. late Camb. Univ. V. (17.) 
‘Baker, T. D. Major 18th R. Irish (11.) 
Baker, T. K. Lieut. (ret.) 12th Regt. (17.) 
Baker, T. R. Major late 7th Fusiliers (1/.) 
Baker, Valentine Col. 10th Hus. (17.) 
Baker, Sir W. E. KCB. Maj.-Gen. R.E. 
Beng. (117.) 
Baker, Wyndham 
Bale, John E. 
Balders, C. W. M., CB. 
17th Lancers (1/.) 
Baldwin, F. C. Lieut. Ceylon Rifles (17.) 
Balfour, Geo. M. Capt. R.N. (11.) 
Balfour, H. L. Major R.A. (11.) 
Balfour, T. G., MD. Dep. Insp. Gen. of 
Hospitals. 
Zall, Edward A. 


Col. R.A. 
Lievt. lst W. 1. Regt. (11.) 
Lieut.-Gen. Col. 


Lieut. 6th Regiment 
Ballantine, R.F. Lieut. 1st W. I. Regt. (1/.) 
3aliard, John Arch. CB. Col. R.E. (17.) 
Ballin, Geo. Capt. (ret.) H. A.C, (1/.) 
*Bancroft, W. C. Col. 16th Regt. (1/.) 
Banes, Geo. Edw. Maj. 3rd Essex Art. V. (17.) 
Janister, Thomas Capt. late 15th Regt. 
3anks, Chas. late Asst. Sec. R. Hosp. 
Kilmainham (17.) 
Jannister, C. W. Maj. late 2nd Bo. Cav. (1/.) 
Barkworth, Thos. Lieut. late 2nd Roy. 
Surrey Mil. (1/.) 
Zaring, Chas. Col. (h.p.) Coldm. Gds. (1/.) 
Zaring, E. Capt. R.A. (1/.) 
Zaring, Francis Lt.-Col. (ret.) 8. F. Gds. 
*Barker, G. D. Major 64th Regt. (1/.) 
Barker, John Capt. West Essex Mil. (1/.) 





4 LIST OF ANNUAL SUBSCRIBERS, 


Barlow, A.T. Pratt Capt. R. Berks Mil. (1/.) 
Barlow, F. W. Lieut. 20th Regt. (11.) 
Barlow, Henry W. Capt. late R. E. 
Barlow, Maurice  Lt.-Gen.Col. 14th Regt. 
Barlow, W. R. Capt. R. A. (1/.) 
Barnard, L. H. J. Lieut. €8th Regt. (12.) 
Barnard, John H. Lieut. 19th Regt. (1/.) 
Barnard, W.A.M. Col. (ret.) 96th Regt. 
Barnes, C. H., MD., FROCS.,late H.K.I.CS. 
Barnes, C. H. Major R.H.A. 
Barnett, J.H.M. Capt.16th MadrasN.I.(1/.) 
*Barrett, Saml. Capt. 14th Huss. (1/.) 
Barringer, T.S., MD. Surg. H.A.C. (1/.) 
Barrington, J. T. Capt. R.A. (1/.) 
Barron, Fenwick Boyce Lt.-Col. (ret.) 3rd 
Dr. Gds. (1/.) 
Barron, N. J. Lieut. late 5th Fus. (1/.) 
Barrow, John, FRS. Capt. 36th London 
Vols. (17.) 

Barrow, E. G. 
Barrow, Knapp 
Barstow, T. A.A. 
Barton, William 
Barwell, W. B. B. 


Lieut. 102nd Regt. (1/.) 
Capt. (12.) 
Lieut. 72nd Highlrs. (11/.) 
Capt. late Gr. Gds. 
Major 52nd Lt. I. 
Bassano, Philip H. late War Office 
Basevi, C. E. Major R.A. 
Jastard,Baldwin J.P. Lt.late9th Regt.(1/.) 
Bateman, Hugh O. Capt. 43rd Regt. (1/.) 
Bateman, Richard 8. Comr. R.N. (11.) 
Bates, Henry Lt.-Gen. (17.) 
Bateson, Rich. H. Lt.-Col. Ist Life Gds. 
Bathurst, F. T. A. H. Lieut.-Col. (ret.) 
Gren. Gds. (1/.) 
Bathurst, Henry 
3atten, John M. 


Lt.-Col. lateS. F. Gds. 
Capt. 8th Regt. (12.) 
*Battersby, J. P. Lt.-Col. (17.) 
Battersby, Rt. ). 1. Gen. of Hosps. 
Battine, W. A. Capt. (ret. h.p.) 17th Lancers 
Adj. Warwickshire Yeo. 
Battye, A. Capt. Beng. Staff Corps (11.) 
3attye, Wigram Capt. Beng. S. C. (11.) 
Bax, W. J. Capt. 11th Reng. Cay. (1/.) 
Baxter, Stafford Squire Capt. late 1st War- 
wick Mil. (1/.) 
Bayly, Vere T. Capt. (ret.) 54th Regt. (15s.) 
Baynes, Geo. E. Lieut.-Col. (17.) 
3aynes, R. 8. Lieut.-Col. (17.) 
Beames, P. T. Capt. (ret.) 36th Regt. (17.) 
Beamish, H. H. Capt. R.N. (17.) 
Beauchamp, Sir T. W. B. P. Capt. Norfolk 
Vols. late Maj. Suffolk Mil. 
Beauclerk, Ferdinand Lieut. R.E. (11.) 
Beckwith, H. J. Capt. 53rd Regt. (17.) 
Beddy, Edwin Capt. Bengal S. Corps (1/.) 
Bedford, G. A. Rear-Adm. (1/.) 
selfield, Edward Lieut.-Col. R.E. 
*Bell, Henry J. Major 105th Regt. (1/.) 
Bell, Richard Capt. late H. A. C. (11.) 
Bell, T. Lynden Major 6th Regt. (11.) 
*Bell, W. H. MD. Asst.-Surg. R.N. (11.) 
Bell, W. M. Major late 3rd Hus, (17. 1s.) 
*Bellamy, P. L. Capt. 55th Regt. 
Bennett, Adrian Maj. 7th R. Fus. (1/.) 
Bent, Charles Lieut. R.A. (17.) 
Bentinck, A. Cavendish Major-Gen. (1/.) 
Bentinck, Sir H. J. W., KCB. ,Gen. Col. 
28th Regt. (1/.) 
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Bentinck, H. C. A. F. W. A. 
Gds. (11.) 
Benyon, W. H. 
Fus. (1/.) 
Beresford, D. W. Pack-, 

(11.) 
Beresford, E. M. Lt.-Col. 8. F. Gds. (11.) 
Beresford, Rt. Hon. William Major late 
12th Lancers (1/.) 
Berkeley, F. G. 
Berkeley, G. 8. 
Berkeley, H. F. 
Berkeley, Robt. 
Bernard, T. 8. W. 
Berridge, Thos. Probyn 
Mil. (17/.) 
Bertie, Hon. G. A. Vere Capt. Gr. Gds. (1/.) 
Bertram, C. P. Lt.-Col. (ret.) 41st Regt. (1.) 
*Berthon, Alderson Capt.I. of W. Art. Mil. 
(10.) 


Best, ‘Thos. 


Capt. Cold. 
Lieut. (ret.) 28rd R. W. 


Capt. late R.A. 


Capt. 47th Regt. (1/.) 

Capt. R.E. (12.) 
Lieut. 3rd Hus. (il.) 
Capt. 29th Regt. (1/.) 
Lieut. 44th Regt. (1/.) 
Lt.-Col. St. Kitts 


Capt. late Hampshire Mil. (17.) 
Bethell, George R. Lieut, R.N. (1/.) 
Bethune, C. R. Drinkwater,CB. Adm. (1/.) 
Beville, G. F. Major Bomb. 8S. Corps (1/.) 
Bevington, Samuel B., Capt. 10th Surrey 
R. V. (1/.) 
Bidder, G. P. Lt.-Col. Eng. Railway Vol. 
Staff Corps (1/.) 
Biddulph, G. H. M. — Lieut. 52nd Lt. Inf. 
Biddulph, M. A. 8. Col. R.A. (1/.) 
Biddulph, R. M. Col. Denbigh Militia, late 
Lieut. Ist Life Gds. ADC.to the Queen 
Biddulph, Sir T. M. KCB. Maj.-Gen. 
Biden, John Capt. H. A. C. (11.) 
*Bigge, T. 8. Major, 5th Fus. (1/.} 
Bigge, W.M. late Lt.-Col. Northumberland 
Mil. (17.) 
Biggs, James 
Billington, G. M. 
Bingham, W. 
Binney, C. R. 
*Birch, W. B. 
Bird, Edward J. 
Black, Wilsone 
Black, W. T. 
Blackburne, J. Ireland 
Lane. Mil. (12.) 
Blacker, Wm. Capt. (ret.) 12th R. Lancers 
(1/.) 
Blackett, C.E. Lt.-Col. Cold. Guards (1/.) 
Blackett, E. W. Lt.-Col. 
Blackett, R.S. late Cornet 6th Dr. Gds. (1/.) 
Blair, J. Capt. late R.A. (1/.) 
Blake, G. F. Capt. R. M. L. I. (1/.) 
Blakeney, W. A. F. Capt. 52nd L. I. 
Bland, James Fox Major (17.) 
Bland, J. Lofius Capt. late 6th Drs. (1/.) 
Bland, T. E. Lieut. 5th W. York Mil. (17.) 
Blane,Gilbert Gordon Lieut. 8. F. Gds. 
(ll. 
Biine Sir Seymour J., Bart.,CB. Col. late 
Rifle Brig. (1/.) 
Blantyre, U. W. Lorp Lieut. (ret.) Gren. Gds. 
Blayney, C. D. Lorp late Capt. 80th Regt. 
*Blewitt, Charles Major 65th Regt. (1/.) 
Blockley, John Capt. late H. A.C. (1/.) 
Blood, Bindon Lieut. R.E. (1/.) 


Paymaster R.N. 

Maj. 6th Insk. Drs. (1/.) 
Lieut. (ret.) 5th Fus. (1/.) 
Lieut.-Col. late R.E. (17.) 
Capt. B.S. Corps 
Vice-Adm. (1/.) 

Capt. 6th Regt. (1/.) 
(h.p.) Staff Surgeon-Major 
Lt.-Col. 4th R. 


LIST OF ANNUAL SUBSCRIBERS. v 


Blood, F. G. late Lt. Ist Somerset Mil. (17.) 
Bloomfield, Sir John, KCB. Lt.-Gen. Col. 
Commt. R.A. (12) 
| Blowers, W. H. Maj. Bom.S. C. (12.) 
Bluett, W. H.P.Gordon Major 10th Reet. 
Blundell - Hollinshead - Blundell, Richard 
Major 3rd Hus. (1/.) 
Blythe, J. D. Capt. Paym. (h.p.) 45th Rest. 
Boileau, C. H. Capt. 6lst Regt. (1/.) 
Boileau, G. W. Lt.-Col. 1st City of Nor- 
wich Vols. (1/.) ; 
Boileau, J. T. FRS. 
Boileau, W. 8. 
Boland, R. 8. 
Boldero, H. G. 
Boldero, G. N. 


Maj.-Gen. (1/.) 
Capt. (h.p.) R.E. (12.) 
Capt. lute 59th Reet. 
Lt.-Col. late 38th Regt. 
Col. late Depot Batt. 
Bolitho, E. A. Lieut. R.N. (12.) 
*Bolton, F. J. Major late 12th Regt. (1/.) 
Bonney, F. MD. MRCP. Dub., MRCs. Eng. 
Asst.-Surg. late 1st Royal Surrey Mil. (1/.) 
Borough, Sir Edw. Be. Dep.-Lieut. 
Borthwick, Alexander Capt. Rif. Brig. (1/.) 
*Bosanquet, G. 8. Capt. R. N. (17.) 
3oscawen, Hon. EK. E. T. Capt. Cold. Gds. 
Bostock, J.A.,CB. Surg.-Maj.8.F.G. (11.) 
Boswell, Geo. L. H. Capt. Gren. Gds. 
Boteler, J. H. Capt. R.N. 
Boulderson, 8S. 8. Maj. Ben. S. Corps (1/.) 
Bourbel, Le Marquis de Capt. R.E. (11.) 
Bourchier, Claude T. @.€. Colonel (h.p.) 
Rifle Brigade, ADC. to the Queen. 
3ousfield, Henry Surg. (ret.) Beng. Army 
Bowden, H.G. Major (ret.) 22nd Regt. (12.) 
Bowdich, E.H.S. Lt.-Col.7th Bomk.N.I. (17.) 
Bowers, Henry Dep. Comr.-General 
Bowles, Sir George KCB. Gen. 
Col. Ist W.I.R. (12.) 
Bowles, R.F. Capt. late R. Berks Mil. (1/.) 
Bowly, J. D. Lieut. R.E. (1/.) 
Bowmen, H. 8. Major (ret.) 35th Reet. 
Bowyer, E. A. Capt. late lst W. I. Reg. 
Boxer, C. R. F. Capt. R.N. (1/5 
3oxer, E. M. Major-Gen. (ret.) R. A. (1/.) 
Boy ce, A. W. Capt. late 34th Rect. 
Boycott, E. E.D. Capt. (ret.) 14th Huss. 
3oyeott, Wm. Major 29th Regt. (17.) 
Boyd, Jas. P. Capt. late Roy. Can. R. (17.) 
3oyle, Alexy. Capt. R.N. (12.) 
Boyle, E. R. Capt. (ret.) Cold. Gds. (1/.) 
Boyle, Gerald £. Lieut. Rifle Brig. (17°) 
Soyle, Patrick Capt. Gr. Gds. (11.) 
doyle, R. H. Capt. R.N. (1/.) 
3oyle, Hon. W.G. Lt.-Col. 2nd Somerset 
Militia, late Lt.-Col.Coldm. Gds. 
*Boys, Henry Captain R.N. (17) 
Brabazon, J. P. Capt. (ret.) Gr. Gds. (12.) 
Bracken, R. D. C. Major 2nd Sikh Inf. (17.) 
Brackenbury, C. B. Major R.A. (1/.) 
Brackenbury, Henry Capt. R.A. (1/.) 
Braddock, Lionel F. Capt. Ist Surrey Art. 
Vols. (17.) 
Bradford, Wilmot H. Colonel 
Brady, Maziere K. Lieut. R E. (1/.) 
Brain, D. List Lieut. 4th King’s Own (1/.) 
Bramston, Thos. H. Lt.-Col. (ret.) Gr. Gds. 
Brancker, W. G. Capt. R.A. (1/.) 





Brand, H.R. Capt. (ret.) Cold. Gds. (1/.) 














6 LIST OF ANNUAL SUBSCRIBERS. 


Brandling, Charles Lieut. late Gr. Gds. 

Bravo, A. Major 2nd W. I. Rest. 

Braybrooke, 8. Lieu‘.-Gen., Col. 99th Regt. 

Brayshaw, Benj. B. Lt.3rd Essex A.V.(1/.) 

Breen, H. Hagert late Administrator 
Government St. Lucia (17.) 

*Brent, H. W. Comr. R.N. (1/.) 
*Brereton, R. Lieut. 46th Regt. (11.) 
3rett, Henry Colonel (12.) 
sridge, Cyprian Col. (ret.) 58th Regt. 
Bridge, Cyprian A. G. Comr. R.N (1/.) 
Bridgeman, Hon. Francis C. Capt. 8. F. 
Gds. (1/.) 
Bridges, E. S. 
sridges, Walter B. 
Bridport, Viscount 
3ridson, T. R. Maj. Rey. Lane. Mil. (1/.) 
Brien, C. R., MD. D. I.-Gen. R.N. (11. 1s.) 
Briggs, Jno., FRS. Gen.Col. 18th M.N.L. (17.} 
Briggs, David Col. Beng. 8. C. (12.) 
sringhurst, J. H. Major late 90th Regt. 
Brinjes, J. F. Col. 1st Eng. Tower 

Hamlets Vols. (17.) 
Brisley, W. P. Capt. and Paym. R.A. (1/.) 
Broadwood Artaur. Cap. 8. F. Gds. (12.) 
*Brodigan, Fras. Capt. 28th Regt. (1/.) 
sroderip, Edm. Lieut. (ret.) 57th Regt. (1/.) 
Brooke, E. T. Major R.E. (1/.) 
Brooke, H. F. Lt.-Col. 109th Regt. (1/.) 
3rooke, R. Wilmot Lt.-Col. late 60th Rifles 
*Brooker, G. A. C. Capt. R.N. (1/.) 
Brookfield, A. Montague Lieut. West 
Kent Mil. (12.) 
Broome, W. A. 
3ros, R. Follett 
Broughton, W. E. D. 
Browell, Langton 
Brown, A. H. late Cornet 5th Dr. Gds., 
Lt.-Col. Ist Lane. Vols., MP. (12.) 
*Brown, C. B. Capt. 8th or King’s (11.) 
3rown, Fred. Capt. 3rd R. Sur. Mil. (1/.) 
Brown, F. D. M. @.€. Capt. B.S. C. (12) 
Brown, G. A. Lt.-Col. Ist B. N.I. (12.) 
Brown, J. H. Lieut. R.N.R. (11.) 
3rown, R. A. O. Capt. R. N. 
Browne, Alex. A. P. Col. 109th Regt. (1/.) 
Browne, C. Orde Capt. late R.A. (11.) 
Browne, James Major R.E. (1/.) 
Browne, J. F. M., Col. CB. R.E. (1/.) 
Browne, W. B. Lieut. 46th Regt. (1/.) 
Browne, W. H. Lieut. Beng. S. C. (12) 
Browning, M. C.,Capt.(ret.) 87th R. I F.(1/.) 
Brownlow, A. Comr. R.N. (1/.) 
Brownlow, Hon. Edw. late Capt. S. 
F. Gds. Hon. Col. Armagh Mil. 
Brownlow, E. F. Capt. 71st Highld. L.I. (12.) 
*Brownrigg, HenryS. Lt. Rifle Brig. (1/.) 
3rownrigg, M.S. Capt. 52nd Light Inf. 
Brownrigg,J.Studholme, CB. Maj.-Gen. (11.) 
Bruce, Edw. J. Lt.-Col. R.A. 
Bruce, Harvey J. L. Capt. Cold. Gds. 
Col. Gr. Gds. 


Bruce, Michael 

Bruce, Robert Col. (ret.) 2nd Queen’s (11.) 

Bruce, R.C.JDalrymple Maj-(h.p.)8th Regt. 
(12.) 

Brumell, Wiliam Lt.-Col. (h.p.) 25th Regt. 

Brydon, L. A. Capt. late 74th Highrs. 


Lieut.-Col. Gr. Gds. (17.) 
Lieut. R.N. (12.) 
Lieut.-Gen. (11.) 


Lt. Ist Royal Scots. (17.) 
Capt. 17th Regt. (1/.) 
Lieut.-Gen. R.F. (17.) 

Capt. R.N. 














Lt.-Col. 2nd 


Buchanan, D. C. R. Carrick 
Royal Lanark Mil. (11/.) 
Buchanan, J. R.G. Lieut. 26th Regt. (1/.) 
Buckingham and Chandos, Duke of, KG. 

Colonel Royal Bucks Yeo. (11.) 
Buckland, F. T. late Asst.-Surg. 2nd Life 
Gds. (17.) 
Buckle, C. H. M. CB. 
Buckle, C. M. 
*Bulger, G. E. 
Bullen, C. 
Buller, E. W. 
Buller, F. C. 
Buller, Reginald J. 
Bullock, C. J. Capt. R.N. (11) 
Bullock, G. M. Lt. 11th Reg. (1/.) 
Bulwer, E.G. CB. Col. (ret.) 23rd R. W. F. 
(17.) 
Bunbury, Chas. T. Capt. Rifle Brig. (17.) 
Bunbury, Hen. W. CB. Col. (1/.) 
Bunyon, C. 8. Lieut. unatt. (12.) 
3urden, Geo. Qr. Master (ret.) 23rd R. W. F. 
*Burgess, Ardwick. Maj. Q. O. L. I. Mil.(12.) 
Burgess, C. J. Capt. late 9th Lane. V. 
Burgess, H. M. Capt. R.A. (11.) 
Surgoyne, R. diiu H.G. Capt. late 93rd 
Highlanders (1/.) 
Burke, H. P. Capt. 8th Hus. (1/.) 
Burkinyoung, H. H. Lt. (ret.) 12th R. Lancers 
(1L.) 
Burls, E. Grant 
3urlton, C. E. 


Vice-Adm. (17.) 
Capt. R.N. 

Capt. 10th Regt. 
Comr. R.N. (1/.) 
late Lieut. R.A. (12.) 
Lt.-Col. Cold. Gds. 
Lt.-Col. Gr. Gds. 


Capt. Ist Sur. Art. V. (17.) 
Comr. R.N. (1/.) 

Burn, David B. Lieut. 75th Regt. (1/.) 
Burn, John M. Major R. A. 
Burn, Robt., Lt.-Gen. Col. Comdt. R.A. (11.) 
Burnaby, E.S. Lieut.-Col. Gr. Gds. 
Burnaby, F.G. Capt. Royal H. Gds. (1/.) 
Burnaby, R. B. Lieut. 70th Regt. (1/.) 
Burnand, N. Lieut.-Col. Cold. Gds. 

*Burnell, H. D’A. P. Maj. 7th Hus. (1/.) 

Burnell,E. S. P. Lt.-Col. Cold. Gds. (11.) 
3urnell, T. Coke Lt. West Essex Mil. (1/.) 
Burney, H. 8. 8. Lieut.-Col. (1/.) 
Burnside, H. E. Hillman Lt.-Col. 88th 

Regt. (1/.) 

Burrows, G.R.S. Lt.-Col. 15th Bo. N.I. (1/.) 
Bury, J. T. Lt. R.A. (1/.) 
Bury, W. C. Viscount. Lt.-Col. 21st Civil 

Service Vols., KCMG., M.P. 

Bushell, John M. Comr. R.N. (11.) 
Butler, Henry Admiralty (1/.) 
Butler, Vere A. Lt. late R.M. L.I. (11.) 
Butt, T. Broomhead. Col. (ret.) 86th (1/.) 

Buttanshaw, W. H. Capt. Paym. 12th Royal 

Lancers (1/.) 

Byham, W. R. late War Office (1/.) 
gyng,A.M. Lt.-Col. (ret.) Gren. Gds.(1/.) 
syng, Hon. C. C. G. Lt. Ist Life Gds. (1/.) 
Byng, Hon. H. W. J. Maj. Wilts Yeo. 

late Lt.-Col. Colds. Gds. 
Capt. Mad. 8S. C. (17.) 

Lt.-Col. late 1st Royals 

Capt. R.A. (1/.) 


Byng, T. R. 
Byrne, Tyrell M. 
Byrne, T. E. 


CADELL, R. Colonel R.A. /11/.) 
Cadell, Thos. U@.€. Capt. Beng. S.C. (1i.) 
Cadogan, Hon.C.G.H. Capt. late Gr. Gds. (11.) 














LIST OF ANNUAL SUBSCRIBERS. 


Cadogan, Hon. Geo. O.B. Lt.-Gen. (17.) 
*Cafe, Haydon L. Lt.-Col. late$4th Regt. (1/.) 
Caffin, Sir JamesC. KCB. Rear-Adm. (1/.) 


Caldbeck, Wm. Lt. late Limerick Mil. (1/.) 
Calderon,C.M. Capt. 60th R. Rifles (17.) 
Caldicott,R. | Maj.1st Warwick R. V. (1/.) 


Caldwell, W.B. Lt.-Col. late 76th Regt. (1/.) 
Calthorpe, Hon. Somerset J. G. Col. (ret.) 
5th Dr. Gds 
Cameron, Aylmer S.U.€, Maj. 25th Regt. (1/.) 
Cameron, Sir D. A.KCB. Lieut.-Gen. Col. 
42nd Royal Highlanders (1/.) 
Cameron, J. Col. R.E. (12.) 
*Cameron,W. Gordon, CB. Col. 4th Regt. (1/.) 
Campbell, Arch. C. Capt. Lanark Yeo. 
late Lieut.-Col. Sco. Fus. Gds. (10.) 
Campbell, Duncan Lieut.-Col. 
Campbell, F. Lorn Capt. S. F. Gds. (1/.) 
Campbell, George Lt.-Gen., CB. R.A. (1.) 
Campbell, Sir Geo. Bart. Capt. late 1st Drs. 
Campbell, G. H. F. Col. late Gren. Gds. 
Campbell, Hugh Capt. R.N. (11) 
Campbell, Hon. H.W. Lt.-Col.lateCold.Gds. 
Campbell, Hon. R.G.E. Capt. Cold. Gds. (1/.) 
Campbell, J. A. Lieut. R. H. A. (12.) 
*Campbell, John R. Capt. Hants Art. Mil. (12.) 
Campbell, P. John Lt.-Col, R.H.A. 
Campbell,W. Col. (h.p.) 100th Regt. (17.) 
Campbell, W. F., Lorp Maj. 46th Mid. V.(1/.) 
Campbell, W. M. Capt. R.E. (1/.) 
Campbell,WalterS. Lieut. Rifle Brig. (1/.) 
Campbell, W. M. T. Major R.E. (1/.) 
Cannon, R. Lieut.-Gen. (1./) 
Carden, G. Lt.-Col. 5th Fus. (1/.) 
Carden, F. W. Lieut.-Col. (12.) 
Cardwell,Reginald Capt. 1st Lane. Mil. (12.) 
Carey, Constantine P. Major R.E. (1/.) 
Carey, T. A. Lt.-Col. Beng. Staff Corps (1/.) 
Cargill, John Lt.-Col. Otago Vols. (1/.) 
Cargill, Sidney Lieut. 55th Regt. (1/.) 
Carington,Hon.W.H.P. Lt.-Col.Gr.Gds. MP. 
Carleton, Dudley W. Col. (ret.) Cold. Gds. 
*Carleton, W. H. Maj. (17.) 
*Carmichael, L. M. Capt. 5th R.I. Lan. (11.) 
Carpenter, F. 8. Dep. Controller 
Carpenter, G. W. W. Major (1/.) 
Carr, Ralph Capt. (h.p.) R.M.L.I. (17.) 
Carr, Ralph E. Major 36th Regt. (17.) 
Carrick, S. A. Earn of Capt. late Gr. Gds. 
Carrington, Chas. W. Capt. B.M.L.I. (17.) 
Carter, H. Bonham- Lt.-Col. Cold. Gds. (11.) 
Carter, T. Wren, CB. Adm. (1/.) 
Carter, Jno. M. —_Lieut.-Col. late Adj. Roy. 
Monmouthshire Militia 
Cartwright, H. Col. late Gr. Gds. MP. (27.) 
Cartwright, J.T. Capt. (ret.) 7th Roy. Fus. 
Cartwright, R. Capt. 48th Regt. (1/.) 
Case, John Navy Agent (i/.) 
Cass, A. H. Major late 10th Huss. (1/.) 
Casson, B. T. Capt. 5th W. York Mil. (1/.) 
Castle, M.McCoy Fitzgerald Lieut.R.N.(1/.) 
Caukwell, W. Lieut.-Col. Eng. Railway Vol. 
Staff Corps (11.) 
Caulfield, Alex. 
*Caulfield, J. A. 


Capt. (ret.) Gren. Gds. 
Major Royal Tyrone Fus. 


late Capt. Cold. Gds. 
Cautley, Henry 





} Clay, Wm. Lt.-Col. 8th Lan. Art. Vols. (17.) 


Capt. R.E. (12, | 
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Cavenagh, Orfeur Maj.-Gen. (17.) 
Cavenagh, Gordon Col. Beng. 8. C. (1/.) 
Cavendish, Jas. Chas. Capt. (ret.) R.A. (1/.) 
*Cavendish, W. H. F. Lieut.-Col. Commt. 
2nd Derby Rifles, late 52nd L.TI. (12.) 
Cavendish, Hon. C.C. W. Lt, 10th Hus. (1/.) 
Cawston, Geo. Lt. 1st Mid. Art. Vols. (1/.) 
Cecil, Eustace, LorD Lt.-Col. M.P. (1/.) 
Chads, Henry Rear-Adm. (1/.) 
*Chalmer, R. Lieut. 60th Rifles (17.) 
Chambers, Arth. W. Capt. 26th Mid. V. (12) 
Chambers,Edwd. Lt. London Art. Vols. (1/.) 
Chamberlaine, T. J. Lieut. Ceylon Rif. (1/.) 
Chamberlayne, D.T. Capt. late 13th Hus. (1/.) 
Chamberlayne, J. Chamberlayne Lieut. 
(h.p.) R.A. (12.) 
Channer, A.W. Lt. late 21st R.N.B.Fus. (1/.) 
Chaplin, Edw. Capt. Cold. Gds. (12.) 
*Chapman, A.T.L. Maj. 34th Regt. (1/.) 
Chapman, J. F. Capt. 7th Dr. Gds, (1/.) 
Chapman, Sir F.E. KCB. Maj.-Gen. R.E.(11.) 
*Chapman, W.E. Capt. Ist Dr. Gds.{i/.) 
Chapman, W. H. Maj. Leicester Mil. (1/.) 
Chariton, T. H. Capt. late 69th Regt. 
Charley, John Capt. 60th R. Rifles (1/.) 
Charteris, Hon. R. Lt.-Col. (ret.) 8. F. Gds. 
Chater, Sidney Surg. L. Rifle Brig. (1/.) 
Chatterton, Six James Charles, Bart. KCB. 
KH. Gen. Col. 4th Dr. Gds. (17.) 
Chatto, W. J. P. late Ens. 23rd M. Vols. (17.) 
Chawner, Harry Lt. Georgetown Mil. (1/.) 
Chelmsford, Lorn, FRS. late Mid. (1/.) 
*Chermside, H. L. Col. R.A. (17.) 
Chesney, C. Cornwallis Col. R.E. 
Chester, C. M. Maj. late R. Sussex Art. 
Chetwynd, Hon. C.C. Capt. (ret.) 10th Reg. 
(12.) 
Chichester, George Maj. late 88th Regt. (17.) 
Chichester, H. A. Lieut. 25th (1.) 
Childers, J. W. Dep.-Lt. Yorkshire 
Chinn, Edw. Capt. 12th Regt. (17.) 
Chisholm, A. B. Capt. late 25th (10.) 
Cholmeley, H. J. Capt. 16th Regt. (1/.) 
Cholmondeley, Marquess of 
Christian, H.R.H. Prince F. C. A. of Schles- 
wig-Holstein, KG. Maj.-Gen. (17.) 
Christie, Fred. Gordon Lieut.-Col. 
Chrystie, W. Major R.E. (17.) 
Churchill, C.H.S. Lt.-Col. (ret.) 60th Rifles 
*Clanchy, Henry F. Lieut. R.N. (1.) 
Clark, A. Lieut.-Gen. (11.) 
Clark, Perceval Capt. (ret.) 9th Lane. (17.) 
Clarke, Andrew, CB. Lieut.-Col. R.E. (17. 
Clarke, C. M Capt. 57th Regt. (17.) 
Clarke, J. G. Maj. late 68th L.I. (1/.) 
Clarke, J. H. Courtney ‘Lt. 7th Fus. (1/.) 
Clarke, W. A. Capt. N. Durham Mil. (1/.) 
*Clay, T.S. Capt. (h.p.) 103rd Fus. (1/.) 





| Clayton, Emilius Capt. late 8. F. Gds. (1/.) 
| Clayton, F.A.T. Lt.-Col. (ret.) Gr. Gds. (1/.) 
, Clayton, Fran. 8. Comr. R.N. (17.) 
| Clayton, J. W. Capt. late 13th Lt. Drs. (12.) 
| Clayton, Thomas Paymaster R.N. (1/.) 
| Clayton, V. G. Capt. R.E. (17.) 
| Clayton, W. L. Nicholl Capt. I. of W. 
Art. Mil. (1/.) 
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Cleather, E. J. Lt.-Col. (h.p.) B.S. Corps (11.) 
Cleland, Wm. Capt. 102nd R. Mad. Fus.(1/.) 
Clements, Hon.C.S. Capt. late 37th Regt. (10.) 
Clements, F. W. R Capt. R.E. (1/.) 
Clements, R. B. Lieut. R.N. (1/.) 
Clerk, H. Col. R.A. (11.) 
Clerk, John Capt. (ret.) 4th Dr. Gds. (11.) 
Clery, C. F. Capt. 32nd Regt. (1U.) 
Clifford, Sir A.W.J.Bart.CB. Adm. (1/.) 
Clifford, R. 8. C. Col. late Gr. Gds. (1/.} 
Clitherow, E. J. Stracey.  Lieui.-Col. late 
8. F. Gds. (1/.) 
Clive, E. H. Lieut.-Col. Gr. Gds. (1/.) 
Cloete, Sir A. Josias, KCB. Gen. Col. 
19th Regt. (12.) 
Clonmell, J. H. R. Eart of Cornet Glou. 
Yeo. Lieut. (ret.) 1st Life Gds. 
Close, Frederick Lt.-Col. R.A. (17.) 
Clowes, G. G. Major late 8th Hussars 
Clutton, Owen Maj. late 7thSurrey Vols. (1/.) 
Cochran, Francis Capt. 37th Regt. (11.) 
Cochrane, H.8S.@.€. Major 7th Fus. (1/.) 
Cochrane, T. B. H. Midshipman R.N. (1/. 
Cochrane, W.M. Lt.-Col.2ndSurrey Vols. (1/.) 
Cockburn, C. V. Major-Gen. (ret.) R.A. 
*Cockburn, JamesG. Capt. 6th Regt. (1/.) 
*Cockle,G. M.A. Capt. Royal Westmor- 
land Mil. (1.) 
Cocks, Chas. Lygon Lt.-Col. late Cold. Gds. 


Maj. (ret.) 4th Regt. (12.) 
Rear-Adm. 
Admiral (1/.) 
Gen. Col. 


Codd, Edward 
Codrington, Sir H. J. KCB. 
Codrington, Sir W. J. GCB. 
23rd R. W. Fus. (2/.) 
Codrington, W. Wyndham Lt.late 17th Lane. 
Coe, E. O. Lt. late Edmonton R. Rifles (1/.) 
Cohen, Lionel B. Capt. Tower Hamlets 
Engr. Vols. (1/.) 
Coke, Hon. E. K.W. Capt. late Cold. Gds. 
Coke, Hon. W. C.W. Lt.-Col. (ret.) 8S. F.Gds. 
Cole, J. A. Col. (h.p.) 15th Regt. 
*Cole, William Lieut. 1st W. I. Regt. (1/.) 
Coles, Alfred Lt.-Col. 1st Sur. R. V. (17.) 
*Collen, E. H. H. Lieut. R.A. 
*Colley, G. P. Major 2nd Queen’s (1/.) 
Collins, Caleb Lieut. late Cape M. Rifles (1/.) 
Collins, Wm. Louis Capt. 1st Exeter V. (1/.) 
Collinson, Richard, CB. Vice-Adm. (1/.) 
*Collinson, T. B. Col. R.E. (17.) 
Collyer, G. C. Col. lace R.E. (12.) 
Colman, G. B. T. Lt.-Col. 
*Cologan, J. FitzG. F. Capt. 18th Beng.N.I. 
(11.) 
Colom, G.T. Lt.-Gen. Col. 97th Regt. (17.) 
*Colomb, J.R.C. Capt. late R.M.A. (11.) 
Colomb, P. H. Capt. R. N. (12.) 
Colthurst, James N. Major 6th Regt. (1/.) 
*Colvile, Charles. Capt. 11th Regt. (11/.) 
Colvile, Henry E. Lieut. Gren. Gds. (11.) 
Colvill, Hugh G. Capt. late 29th Regt. (17.) 
Colville, Hon. W. J. Col. late R. Brig. (17.) 
Colvin, W. B. Capt. 7th Roy. Fus. (1/.) 
*Comber, H. W. Capt. R.N. 
Combermere, Wellington H. 8. Viscounr 
Col. (17.) 
Commerell, J. E.,@.€. CB. Capt. R.N. (17.) 





LIST OF ANNUAL SUBSCRIBERS. 


Comerford, Jas. W. Capt.22nd Mid. V. (1l.) 
Comyn, T. R. Lt.-Col. 1st Eng. Tower Ham- 
let Vols. (1/.) 
Coney, Bicknell Major late 17th Lancers 
Congreve, Wm. Capt, (ret.) 4th K. O. Regt. 
Conolly, Arthur Lieut. Bengal 8. Corps (12.) 
Conolly, Jas. Col. 
Conolly, J. A. U.€. Lieut.-Col. (ret.) 
Coldm. Gds. (1/.) 
Conway, T.S., CB. Maj.-Gen. (1/.) 
Conyers, Charles E, Lieut.-Col. (1/.) 
Conyngham, Francis N., Marqurss of, KP. 
GCH. Lieut.-Gen. (1/.) 
Cook, Henry Major 100th Regt. (11.) 
Cooke, A. C., CB. Col. R.E. (10.) 
Cooke, T. C. Lieut. R.A. (1/.) 
Cooper, Edw. H. Lt.-Col. (ret.) Gren. Gds., 
MP. 


Cooper, B. J. 
Cooper, Egbert W. 
Cooper, Harry 
Cooper, Wm. 
Cooper, W. —— 


Capt. R.N. (1/.) 
Capt. 42nd Highrs. (1/.) 
Lieut. 47th Regt. (12.) 
Col. 19th Regt. (1.) 
Maj. late Bedford Mil. 
Cooper, W. Capt. R.N. 
Cope, Edw. ‘Lt. Robin Hood’s Vals. (12.) 
Cope Richd. Capt. late 7th R. Lane. Mil. (1/.) 
Corballis, James A. Capt. 103rd Regt. (1/.) 
Corbett, W. A. Capt. 62nd Regt. (11.) 
Corkran, C.S Capt. Gren. Gds. (11. 1s.) 
Corry, Hon. Hen. W. L. Capt. Cold. Gds. (1/.) 
Cory, Arthur Maj. Bengal S. Corps (1/.) 
Corscaden, John F, Capt. late Queen’s 
Westr. V. (11.) 
Cosby, T. P. Capt. 14th Regt. 
Costin, C. Capt. late 14th Regt. (12.) 
Cotes, Charles James Capt. Gren. Gds. 
Cotton, Corbet Lt.-Gen. 
Cotton, Thos. F. Staff Surgeon (h. p-) 
Costello, T. M. Surgeon R.N. (11.) 
Coulson, J. B. B. Capt. (ret.) Rifle Brig. 
Couper,H. E. Capt. late 70th Regt. (1/.) 
Court, H.M. Major (ret.) Madras Army (1/.) 
Cowell, Sir J. C., KCB. Lieut.-Col. R.E. 
Cowper, H. Capt. "late King’s German Legion 
Cox, A. 'C.W. Lieut. (ret.) 12th R. Lancers 
Cox, Francis Edward Lieut.-Col. R.E. 
Cox, James Ponsonby Major R.E. (1/.) 
Cox, R. Sneyd Major Hereford Mil. 
Coyney, W. M. Capt. 3rd King’s Own 
Stafford Rifle Mil. (17.) 
Crabbe, Eyre M.S. Lt. Gren. Gds. (17.) 
Craigie, Sir Patrick E. KCB. Gen. Col. 
55th Regt. (1/.) 
Craigie, Patrick G. 
Rifle Mil. (12.) 
Craufurd, H. R. G. Lieut. R.A. (11/.) 
Craufurd, J.R.Lt.-Gen. Col. 91st Regt. (1/.) 
Craven, Geo. Hartof Capt. Warwick Yeo. 
(1/.) 
Craven, J. A. Lieut. late Roy. H. Gds. (1/.) 
Craven, Wm. George Lieut. Gloucestershire 
Yeo. late Lt. 1st Life Gds. 
Crawford, Thos. MD. D. I.-Gen. (1/.) 
Crawfurd, F. A. B. Capt. R.N. (1/.) 
Crawfurd, H. P. R. F. Capt. Mad.8.C. (17.) 
Crawley, T. G. Capt. 8th or King’s 


Capt. Roy. Perthshire 








Crawley, T. R. Col. (ret.) (1/.) 
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Creagh, James Major-Gen. (11) 

Creagh, John Capt. 5th Fus. (1/.) 

Creed, Henry late Lt.-Col. 1st Middl. Art. 
Vols. late Capt. Bombay Army (1/.) 

Creek, Edwd. Stanley Capt. 23rd R. W. Fus. 
(il. 

Po Vesey Lorp, MP. 
Coldm. Gds. (11.) 

Creser, Thomas 


Lt.-Col. 


Comr. R.N. (11.) 
Creyk, William, MB. Asst.-Surg. R.A. 
Creyke, A. 8. Capt. R.E. 
Crichton, Hon. C. F. Lt.-Col. Gr. Gds. (1/.) 
Crichton, D. M.M. Capt. Gren. Gds. (11.) 
*Crofton, Stephen 8. L. Capt. R.N. 
Croggan, J. W. Major-Gen. Col. Comt. 
R.A. (12.) 
Crokat, Chas.F.. War Office (17.) 
Croker, Wm. Major (ret.) 27th Regt. (11.) 
Croker-King, C. E. Capt. 78th Highlrs. (1/.) 
Crombie, T. Lieut.-Gen. 
Crookshank, Alex.Crowder Dep.-Contr. (1/.) 
Crosse, Joshua G. Major (ret.) 62nd Regt. 
(1/.) 
*Crossman, William Major R.E. (11.) 
Crowe, 8. M. Oapt. late Kent. Art. Mil. 
Crozier, Richard Vice-Adm. (1/.) 
Cruikshank, A. R. Capt. R.A. 
*Cuffe, O. W. Capt. (h.p.) R. M. A. 
Adj. Waterford Art. Mil. (12) 
Culpepper, J. R. Capt. late 14th Lt. Drs. (17.) 
Cumberland, C. E. Lt.-Col. R.E. (1/.) 
Cumberlege, H. O. Capt. Ben. 8. C. (1/.) 
Cumberlege, N. Capt. late R. E. Mid. Mil. 
*Cuming, W. H. Capt. R.N. (12.) 
Cumming, Wm. Capt. (ret.) 48th Regt. (11.) 
Cundell, J. P. Lieut. R.A. (11.) 
Cuningham, Sir W.J.M. Bart.U.€. Major 
(1.) 
*Cunningham, H. D. P. 
Art. (1/.) 
Cunningham, J.W. H. Capt. late 2nd Life 
Gds. 
Cunynghame, Henry H. Lieut. late R.E. (1/.) 
Cuppage, Burke —_—Lt..-Gen. Col.Comt. R.A. 
Cureton, E. B. Col. (17.) 
Curme, C. T. Capt. R.N. (12.) 
Currie, A. D. Capt. 41st Regt. (1.) 
Currie, James P. Maj. Civil Ser. Vols. (1/.) 
Currie, M. J. Vice-Adm. (1/.) 
Curtis, A. C. Comr. R.N. (1/.) 
Curtis, James D. Comr. R.N, (1/.) 
Curtis, Reginald Lt.-Col. R.A. (11.) 
*Curtis, Seymour Comr. R.N. (1/.) 
Curzon, Hon. E. G. Lt.-Col. 52nd L. I. 
Curzon, Hon. R. W. P.,CB.  Major-Gen. 
Cust, Hon. C. H. Major North Salop Yeo. 
late Capt. R. H. Gds. (11.) 
Cust, Henry Francis Capt. North Salop 
Yeo. 
Cust, John Francis 
Custance, F. H. 


Major 3rd Hants 


Lt.-Col. late Gr. Gds. 
Lt.-Col. Gren. Gds. (1/.) 
DACRES, Sir R. J., ACB. Gen. Col, 

Comt. R.A. (12) 

Dakyn, J. H. Surg. late St. Vincent Mil. (17.) 
Dalhousie, Eart of, KT. GCB. late Capt. 
79th Highlanders ~ 





Lt. S. F. Gds. (17.) 
Lieut. 98th Regt. (11.) 
Lieut. 8. F. 


Dalison, M. D. D. 
Dallas, R. C. F. 
Dalrymple, Hon. North de C. 
Gds. (1/.) 
Dalrymple, Sir H. Bart. 
Dalrymple, J. H. E. 
Dalton, C. J. 
Dalzell, Hon. A. A. 
48th Regt. (12.) 
Damer, 8. L. Dawson Capt. late S. F. Gds. 
MP. (1/.) 
Dames, T. L. 
Dangan, Lorp 
(1/.) 
Daniel, R. H. 
Daniel, T. C. 
Daniell, C. F. T. 
Daniell, E. S. 
Daniell, Henry 
Darby, W. Wilson 
Darley, W. 8S. Lieut. 5th Fusiliers 
Darling, Sydney Lieut.-Col. (12) 
*Dartmouth, Eartof Capt. Staf. Vols. (1/.) 
Dashwood,G.J.E. Lt. Sco. Fus. Gds. (12.) 
*Daubeny, A.G. Major 7th Fusiliers (1/.) 
Daubeny, E. Capt. (ret.) 58th Reg. (1/.) 
Daubeny, James CB. Col. 
Daubeny, J. F. Capt. 18th Roy. Irish (1/.) 
Daubeny, W. A. Major 3rd Buffs (1/.) 
Daunt, John,C.C.U.€. Capt. Beng. 8.C. 
Daunt, Arthur H. Lieut. 2nd N. Durham 
Mil. (12.) 
Davidson, C. R. T. Capt. R.E. (1/.) 
*Davidson, D. Lt.-Col. (ret.) Bom. 
Army, City of Edin. Vols. (11.) 
Davidson, John Master Royal School of 
Naval Architects (11.) 
Davidson, Jno. Surg. (ret.) Beng.Army (1/.) 
Davie, Sir H. R. Ferguson, Bart. Gen. 
Col. 73rd Regt. MP. (11.) 
Davies, Francis John Gen. Col. 67th Regt. 
*Davies, Geo. S. Major (1/.) 
Davies, Henry F. Lt.-Col. Gren. Gds. (1/.) 
Davis, Hugh Comr. R.N. (1/.) 
Dawson, Hon. E. S. Comr. R.N. (1/.) 
Dawson, John R. Capt. Haddington Mil. 
Art. (11.) 
Day, H. J. 
Dawson, H. C. 
Dawson-Scott, R. N. 
Dawson, Vesey John 
Deane, B. M. Major 19th Regt. (1/.) 
Deane, H. B. Lt. Inns of Court V. (17.) 
De Bathe, Sir H. Perceval, Bart. Major- 
Gen. (1/.) 
*De Butts, J. C. B. Col. R.E. (1/.) 
De Cetto, M. H.E. Lt. (ret.) 72nd Highdrs 
(12) 
Deering, Chas. L. H. Lieut. 28th Regt. (1/.) 
*De Fonblanque, E.B. ret. Controller (1/.) 
De Grey and Ripon, Marquess of (22.) 
*De Horsey, A. F. R. Capt. R.N. (1/.) 
De Horsey, W. H. Beaumont Col. 
Gr. Gds. (17.) 
De Kantzow, Herbert P. Capt. R.N. (1/.) 
De la Condamine, T. Capt. (h.p.) 
De Lacy, John Col. 


Lt.-Col. 
Maj.-Gen. (1/.) 
Maj.-Gen. R.A. (17.) 
Lieut.-Gen. Col. 


Capt. late R.A. (1/.) 
Lt.-Col. (ret.) Cold. Gds. 


Major 18th R. Irish (117.) 
Lt. late 2nd Life Gds. (1/.) 
Lt.-Col. 28th Regt. (17.) 

Lie ut.-Col. (12.) 
Col. late Cold. Gds. (1/.) 
Lieut. R.E. (1/.) 


Col. Bom. Staff Corps 
late Mid. R.N. (12.) 
Major R.E. (1/.) 

Lt. Cold. Gds. (17.) 
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De la Poer, R. H. Lieut. 15th Regt. (1/.) | Douglas, Sir Robert, Bart. Capt. (ret.) 57th 
De La Warr, C. R. S. W., KCB., Eartof| Regt. (17.) 


Major-Gen. (11.) | Douglas, Sholto Capt. R.N. (17.) 
De Moleyns, T. A. Major R.A. (12) | Dowdeswell, J. M. Capt. (ret.) 12th Royal 
Dempster, G. H. Capt. Forfar and Kin- Lancers 

cardine Mil. (12.) Dowding, Herbert W. Lieut. R.N. (1/.) 
Denison, Henry Lieut. R.E. (17.) | Dowson, C. S. Lt.-Col. (1/.) 
Denman, Hon. Joseph Vice-Admiral | Doyle, Francis G. Lieut. 2nd Dr. Gds. (1/.) 
Denny, D’Arcy .i. Comr. R.N. (1/.) | Doyle, Sir C. Hastings, KCMG.,Major-Gen. 
Denny, Cuthbert C. Lieut. 17th Regt. (1/.) Col. 87th Regt. (1/.) 

*De Robeck, Hastings St. J. Comr. R.N. | Drake, F.G. A. Japt. late R. H. Gds. 

(17.) *Drake, J. Mervin C. Major R.E. (1/.) 
De Ros, Wm. L. L. F. Lorp Gen. Col. | Draper, Edward T. Navy Agent (11.) 

4th Huss. (11.) Drake, Thomas George Capt. R.N. 
De Salis, Rodolph, CB. Col. (1/.) | Drayson, Alfred Wilkes Lt.-Col. R.A. 
*Desborouvin, John Col. R.A. (17.) Drew, Andrew Vice-Adm. (1/.) 
De Tessier, J. F. H. Colonel (17.) | Drew, F. B. Major 8th or King’s (1/.) 
De Thoren, O. W. Capt. 45th Regt. (1/.) { Drummond, Archd.S. Lt. 8S. F. Gds. (17.) 
Dewar, J. R. J. Major R.A. (1/.) Drummond, A. H. Lieut. Rifle Brig. (1/.) 
De Winton, F. W. Major R.A. (1/.) | Drummond, Edgar A. Lt. R.N. (1/.) 
De Winton, Walter Capt. late Ist L. Gds. Drummond,JohnCapt. late10th Huss. (1/.) 

(11. { Drummond, John Gen. (1/.) 
D’Kye,W. R. Capt. (ret.) 92nd Regt. (17.) | Drury, Byron Capt. R.N. 
Dick, Wm., MD. D. I. G. Hosps. (17.) | Ducane, E. F. Major R.E. (1/.) 
Dickens, C. H., CSI. Col. R.A. (1/.) | Ducane, F. Major (ret.) R.E. (17.) 
Dickenson, W. Lieut. late R. E. (1/.) | Ducie, Eart of Lord Lieut. Gloucester (11.) 


Dickins, A. D. Lt.-Col. Beng. S.Corps (1/.) | Duff, A. M. Capt. (ret.) 74th Highlrs. (1/.) 
Dickins,C.S.S8. Capt. late R. Sussex L. I. Mil. | Duff, James Maj. late 23rd R. W. Fus. (1/.) 


Digby, the Hon. E.C. Capt. Gren. Gds. (1/.) | Duff, R. W. Major R.E. (1/.) 
Dighton, T. D. Capt. (ret.) Lond. Rifle | Dumbreck, Sir David, KCB. I. G. of H. (17.) 
3rigade (1/.) Dunbar, W. M. Capt. 24th Regt. 
Digweed,W.H. Lt.-Col. late Hants. Mil.(17.) | Duncan, Fras. Capt. R.A. (1/.) 
Dillon, Hon. Arthur Dep.-Lieut.Co. Mayo | Duncan, Jolin Capt. 102nd Regt. (1/.) 
(17.) *Duncan, P. Capt. W. Cork Art. Mil. (17.) 
Dillon, H. A. Lieut. (h.p.) Rifle Prig. (17.) | Duncombe, Hon. A. Adm. (1/.) 
*Dillon, Martin, CSI. CB. Col. Rifle Brig. | Duncombe, Hon. Cecil Capt. late 1st L. Gds. 
ADC. to the Queen (1l.) ; Duncombe, C. W. Capt. Ist Life Gds. 
Disney, E. J. Capt. Essex Rifles late 7th | Duncombe, George T. Capt. late 16th Regt. 
Fus. (11.) Dundas, James D. Major 60th Roy. R. (1/.) 


Dixon, George Gen.Col. 104th Regt. (1/.) | Dundas, Lawrence Lieut. R. H. Gds. (1/.) 
Dixon, John Lt.-Col. late Gren. Gds. (1/.) | Dundas, Thomas Maj. (ret.) 12th Regt. (1/.) 
Dixon, John Capt. (h.p.) | Dunlop, Franklin, CB. Lieut.-Gen. R.A. 
Dixon, Manley C.M. Lt. 8th or Kg.’s (1/.) | Dunne, R¢. Hon. F. Plunkett, M.-Gen. (1/.) 
Dixon, Walter C. Lt. 10th Surrey V. (12.) | *Dunne, J. H. Lieut.-Col. 99th Regt. (1/.) 





Dixon, Wm. Manly Hall,CB. Maj.Gen. (1/.) | Dunsany, Edw. Lorp Vice-Adm. 

Dobbs, F. G. Lt. 1st Midx. Art. V. (1/.) | Dupuis, Sir J. E., KCB. Gen. Col. Comt. 

Dobson, G. Vice-Adm. (1/.) R.A. (1/.) 

Docker, E. S. D. I. G. of Hospitals | D’ Urban, Wm. J. Lt.-Gen. Col. 107th Regt. 

Doherty, D. H. Capt. and Adj. S. Notts | Durham, P. F. Capt. late 37th Regt. Adj. 
Yeo. Capt. (ret.) 3rd Huss. (17.) Royal Cardigan Rifles 

Dolby, J.E.A. Capt. late N. Y. Rifles (1/.) | Durie, Charles Lieut.-Col. 

Domvile, Sir Charles C. W. Major tate | Durnford, F. A. Lt.-Col. Sur. Art. Vols. (1/.) 
Dublin Co. L. I. Militia (17.) Durrant, Chris. R. Capt. 48th Regt. (17.) 

Domvile, W. Major, late 21st R. N. B. Fus., | Dwyer, L. F.W. Capt. (h.p.) 17th Regt. (1/.) 
(ret.) Worcester Militia (17.) Dyson, Edward Maj. late 3rd Dr. Gds. (17.) 

Domville, J. W. Col. R.A. (17.) | Dyson, J. D. Col. late 8rd Dr. Gds. (1/.) 


Doncaster, J. B. Lieut. 73rd Regt. (1/.) 
*Doorly, M., Maj. late Paym. Ist W.1. Regt. | *EAST, Cecil J. Major 41st Regt. (1/.) 
Dorling, Francis Lieut. 96th Regt. (1/.) | Eastwick, W. J. Capt. (ret.) Bo. Army (1/.) 


Dormer, Lorp Capt. late 74th Highlrs.,(1/.) | Eaton, H. F. Capt. Gren. Gds. (1/.) 
Dorville, John W. Capt. R.N. (17.) | Eckford, Rob. Capt. 23rd R.W. Fus. (1/.) 
Douglas, E. O. Capt. late Perth V. (1/.) | Eden, Charles, CB. Vice-Admiral 
Douglas, George M. Capt. 33rd Kegt. (1/.) | Eden, John, CB. Gen. Col. 34th Regt. 
Douglas, Jas. Stoddart Comr. R.N. (1/.) | Eden, J. Capt. late 14th Hussars 
Douglas, Sir John, KCB. Col. | Eden, W. Hassall Gen. Col. 90th L. I. (11.) 


Douglas, Sir Rob. Percy, Bart. Lt.-Gen. | Edenborough, H. Maj. late W. Essex Mil. 
Col. 98th Regt. (1/.) Edgar, Joseph Haythorne Lieut. late R.A. 
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Edgceumbe, Hon. C. BE. Lt.-Col. late Gr. Gds. 
L) 


Lieut. 44th Regt. (1/.) 
Rear-Adm. 
Major R.A. (1/.) 
Rear-Adm. 
Major-General 
Lieut.-Col. R.E. (1/.) 
Edwards, Nathaniel F. Capt. R.N. 
Edwards, Peter Gen. (1/.) 
Egerton, Alfred M. Lt. Roy. H. Gds. (1/.) 
*Hgerton, Caledon Rich Maj.-Gen. (il.) 
*Egerton, Hon. Francis Capt. R.N. ADC. 
to the. Queen (11.) 
Egerton, F. P. Capt. R.N. 
*Everton, F. W. Comr, R.N. (11.) 
Egerton, Sir P. de Malpas Grey, Bart. MP. 
FRS. Lt.-Col. Cheshire Yeomanry (1/.) 
Egerton, P.de R. Capt. late Coldm. Gds. 
(12.) 
Egerton, W. W. Capt. 8th or King’s (1/.) 
Eglese, Joseph Capt. late H. A.C. (1/.) 
Elcho, Lorp, MP. Col. Lond. Sco. V. (1/.) 
Elderton, E. H. P. Capt. (ret.) 26th Regt. 
Elderton, Edw. M. late H. A. C, (10. 1s.) 
Elgee, C. W. Col. R.A. (1/.) 
Elias, Alfred Capt. Edmonton Mil. (1/.) 
Elias, Robert Lieut. 5¥th Regt. (1/.) 
Eliot, Hon.C.G.C. Capt. (ret.) Gr. Gds. 
*Elles, W. K. Major 38th Regt. (1/.) 
Ellice, C. H., CB. Major-Gen. (1/.) 
Elliot, George Admiral (1/.) 
Elliot, Sir W. H. KCB. KH. Gen. Col. 
51st K.O.L.1. 
Elliot, Hon.CharlesG.J.B.CB. Vice-Adm. 
Elliot, A. F., MD. Staff Surgeon (1/.) 
Elliot, John Col. R.M.L.I. (1/.) 
Elliot, W. H. Major-Gen. late R.A. (1/.) 
Ellis, C. H. Fairfax Capt. R.A. (1/.) 
Ellis, Fred. Capt. late 9th Lancers (1/.) 
Ellis, William Capt. R.N. (1/.) 
Ellis, W. B. E. Major R.A. 
Ellison, R. G. Maj. (ret.) 9th Lancers (1/.) 
Elmsall, W. de C. Major late R. Drs. (1/.) 
Elphinstone, John —_ Col. MadrasS. C. (1é.) 
Elrington, F.R. Col. late Rifle Brig. (1/.) 
Elrington, W. F. Lt.-Col. lateSco. Fus. Gds. 
Elsdale, H. Lieut. R.E. (1/.) 
Elwes, W.C.C. Capt. (ret.) 71st H. L. I. (1/.) 
Elwyn, Thomas Major-Gen. (10.) 
*Enfield, Viscount, MP. Hon. Col. 
Edmonton Mil. 
England, F. Herbert Lieut. 61st Regt. (1/.) 
England, Sir Rich. GCB. KH. Gen. Col. 
4ist Regt. (1. 
England, R. Gace. (ret.) 55th Regt. (1/.) 
Enniskillen, W. W. Eart of, FRS. Col. Fer- 
managh Militia (i/.) : 
Errington, A.C. Major-Gen. (11.) 
Errington, A. J. Lieut. R.N. (12) 
Erskine, Geo. Brig.-Gen. late Mil. T. (1) 
Erskine, J. Elphinstone Adm. MP. (1/.) 
Estridge,Geo. Lt.-Col.lateSt. Kits Mil. (1/.) 
Evans, E. 2. Lieut. 94th Regt. (1/.) 
Evans, George Adm. (11.) 
Evans, John Capt.-(ret.) 6th Innis. Drs.(1/.) 
Evans, R. Harding Capt. R. Lon. Mil. (1/.) 


Edgcumbe, Piers 
Edgell, Harry K., CB. 
Edmeades, H. 
Edmunds, Charles 
Edwards, C. A., CB. 
*Edwards, J. B. 





Evans, Saml. T.G. Capt. Eaton Vols. (11.) 
Evelegh, G. C. Capt. (h.p.) R.A. 
Ewart, Henry P. Capt. 2nd Life Gds. 
Ewart, W. 8S. Lt.-Col. (ret.) Gren. Gds. (12.) 
Exeter, Marquis of Col. Northampton 
Mil. ADC. to the Queen 
Hyre, Henry Lieut.-Gen.Col.59th Regt.(11.) 
Eyre, Henry R. Lt.-Col. Cold. Gds. (1/.) 
Kyre, Sir Vincent, CB. KCSI. Maj-Gen. (1/.) 


FABER, W. Raikes Lt.-Gen. Col. 17th Ft. 
Fairfax, T. F. Lt.-Col. (ret.) Gr. Gds. (1/.) 
Falls, John Maj. Paym. 8th or King’s 
Falwasser, Ern.B. Ens.22nd Mid. R.V. (1/.) 
Fanning, John Major (1/.) 
Fanshawe, Charles Col. R.E. 
Farewell. W. T. F. Lt.-Col. Mad.S. C. (1/.) 
*Farquhar, Arthur Rear-Adm. (1/.) 
Farquharson, ¥. E.H.U.€. Capt. 42nd 
Highlanders (12.) 
Farquharson, J. R. Lt.-Col. (ret.) S. F. Gds. 
*Farquharson, M.H. Capt. K.M.L.I. (1/.) 
Farr, William Lieut. R.N. (1/.) 
Farrant, H.A.M. Capt. late1st Dev. Mil. (1/.) 
Farrell, H. C. Major R.A. (1/.) 
Farrell, J. Sidney Major (ret.) R.A. 
Farrell, J. D.C. Capt. 26th Kt. R.V. (10.1s.) 
Farrell, Sidney B. Lt.-Col. R.E. 
Farrer, Henry Lieut. 94th Regt. (1/.) 
Farrer, W.D.M.C.P. Lt. Gren. Gds. (10) 
*Farrington, M. C. Maj. 51st K.O.L.I. (1/.) 
*¥awcett, R. H. Capt. 33rd Regt. (1/.) 
Feilden, H. M., MP. Capt. late 1st Royal 
Lane. Mil. 
Feilden, R. J. 


Col. late 60th Rifles (17.) 
Fellowes, Edward 


Col. late 11th Huss. 
Fellowes, P. H. Col. R.M.L.I. 
Fenning, 8S. W. Lieut.-Col. (1/.) 
Ferguson,G. A. Lieut.-Col. (ret.) Gren. Gds, 
Field, A°sculapius late Hon. Corps 
Gent.-at-Arms 
Field, G. T. 


Col. R.A. (12) 
*Field, J. W. P. 


Capt. H.A.C. (1/.) 
Fife, J. Cookson Lieut. 65th Regt. (12.) 
Filgate,T. P.H.M. Capt. (ret.) 2nd Drs. 
Filmer, Sir Edm. Bart. late Cornet Royal 
East Kent Yeo. 
Finucane, George Col. 
Firebrace, Frederick Capt. R. E. (12.) 
Fisher, A. A’Court, CB. Col. R.E. (1/.) 
Fischer, J. F. Major R.E. (1/.) 
Fitzgerald, Charles C.P. Comr. R.N. (12.) 
Fitzgerald, E. Lieut.-Col.late 98th Regt. 
Fitzgerald, M.G.B. Capt. (ret.) 72d Regt. (1/.) 
Fitzgerald, P.S. Capt.late 2nd R. Lane. R. 
Fitzhugh, H. T. Lieut.-Col. R.A. (1/.) 
FitzJames, Arthur Chas. Lt.-Col: Comt. 
4th R. S.Midx. Mil. late 93rd Highrs. 
Fitz-Patrick, Hon.B.E.B., Lt. 1st L.Gds.(12.) 
Fitzroy, Lorp A. C. Lennox Col. (12.) 
Fitzroy, C. C. Capt. (ret. h.p.) 68th L.I (12.) 
ai Lorp F. J. Lt.-Col. late Gr. Gds. 
11.) 
Fitzroy, Philip Capt. 5th Fus. (1/.) 
*Fitzroy, Robert O’B. Capt. R.N,. (17.) 
Fleming, J. WV., FRCS. Surgeon-Major 
(ret.) 4th R. I. Dr. Gds. (12.) 
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Fletcher, Alex. Maj. late 12th R.Lancers(1l.) 
*Fletcher, H. C. Lt.-Col. 8. F. Gds. (12.) 
Fletcher, T. C. Capt. R.A. 
Flood, H. Capt. 2nd Queen’s (1/.) 
*Flower, Lamorock Capt. 3rd R. Sur. M. (1/.) 
Flower, Stephen Capt. 86th Regt. (1/.) 
Fludyer, C. Lieut.-Col. Gren. Gds. 
Folch, 8. V. late Lt. 3rd W. York Mil. (12.) 
Foley, Hon. A. F. Col. late Gren. Gds. 
Foley, Hon.St.Geo. Gerald,CB. Maj.Gen.(1/.) 
Follett, R.W. Webb Capt. Cold. Gds. (17.) 
Foot, Alfred G. Lieut. (h.p.) R.E. (17.) 
Forbes, J. Lieut.-Col. late Cold. Gds. 
Forbes, John Maj.-Gen. Bomb. Army (1/.) 
Forbes-Leslie, Jonathan Lieut.-Col. late 
78th Highlanders 
Forbes, Stewart Major 1st Roy. Surrey Mil. 
Forbes, Sir William, Bt._ Lt.-Col. Aberdeen 
Vols. late Lieut. Cold. Gds. (11) 
*Forbes, Hon.W.F. Lt.-Col. Leitrim Rifles 
(il. 
Ford, iia Erskine 
Ford, Edmund Twiss 
Ford, James E. 


Maj. Gen. R.E 
Major-Gen. 
Lt.-Col. Sco. Fus. Gds. 
Forester, Hon. H.T. Lt.-Col. late Gr. Gds. 
Forster, B. L. Lt.-Col. R. A. 
Forster, F. R. Lt.-Col. (h.p.) 4th R.I. D.Gds. 
Forster, J. F. Capt. 46th Regt. (1/.) 
Forster, Wm. Lt. 60th Rifles (1/.) 
Forsyth, Frederick A. Capt. 5th Fus. (1/.) 
Forsyth, T. H. Lieut. 62nd Regt. (17.) 
Fortescue, E.FrancisCapt.36thBeng. N.1.(1/.) 
Fortescue, Francis Capt. late Sco. Fus. Gds. 
Fortescue, H.G. Capt. (ret.) Coldm. Gds. 
*Foshery,Geo.V.W.€. Major Beng.S.C.(1/.) 
Fosbery, W.T.E. Capt.h.p.77th Regt.(1/.) 
Fowler, G. C. Capt. R.N. 
Fowler, Robert Dashwood Capt. R.N. 
Fox, Augustus H. Lane ‘Col. (h.p.) Gren. 
Gds. (11.) 
Fox, Edwin Capt. (ret.) H.A.C. 
*Fox, L. Loftus B. Capt. R. Longford Rifle 
Mil. (1/.) 
Fox,J.T.R.Lane Capt. (ret.) Gr. Gds.(11.) 
Fox, Maxwell Comr. R.N. (1/.) 
*Frampton,W.J. Capt. 59th Regt. (1/.) 
Frankland, Colvill Capt, 103rd Regt. (1/.) 
Franklen, C. R. Major R.A. 
Franklyn, Edw. J., MD., FRCS. Surg.- 
Major, R.H.A. 
Fraser, Hon. Alex.E. Lt.-Col. lateS.F.Gds. 


Lieut. R. A. (17.) 
Fraser, Charles C. Col. B.€. CB. 
11th Hussars (1/.) 
Fraser, J. Keith Lt.-Col. 1st Life Gds. (17.) 
Fraser, James Col. late 72nd Highrs. (1/.) 
Fraser, W. J. late Lieut. 1st Tower Hamlets 
Eng. Vols. (1/.) 
Frederick, Charles Vice-Adm. (11.) 
Frederick, Sir R. Bé. Lt.-Col. late 2nd 
Surrey Mil. (17.) 
Freeland, RussellG@. Ens.(ret.)4th K.O.(1/.) 


Freer, C. T. Lieut. late 7th Fus. 
Freese, J. N. A., CB. _ _ Maj.-Gen. 
Freeth, Walter Com.-in-Chief’s Office (1/.) 
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Fremantle, E. R. Capt. R.N. (17.) 
Fremantle, Fitzroy W. Lt.-Col. C. Gds. (1/.) 
Fremantle, J.C.S. Lt. (ret.) 2nd L.Gds.(1/.) 
French, H. J. Lt.-Gen. Col. 80th Regt. 
French, P.T. Lt.-Col. (ret.) Bomb. Army 
Frobisher, W. M. Capt. (ret.) 34th Regt. (1/.) 
Frome, Edw. Lieut-Gen. R.E. (11.) 
Fugion, Edw. Major (1/.) 
Fulford, Wm. Major (ret.) R.A. 
Fullerton, A.G. Major late 2nd Life Gds. 
Fulton, J. J. Lieut.-Col. Mad. Staff Corps 
Fulton, John Lt.-Col. late Indian Army(1/.) 
Furse, P. G. F. Commissary (11.) 
*Fyers, Henry Thomas Capt. (h.p.) R.A. 
Col. E. and N. York Art. Mil. (17.) 
*Fyers, W. A., CB. Col. late R. Brig. (11.) 
Fynn, Robt. N. late Lt. 2nd W. York Mil. 
(1/.) 


GAGE, Hon. E. T., CB. 
*Gage, Hon. H. E. Hall 
Sussex L. I. Mil. (17.) 
Gage, Viscount Major late Sus. Mil. (1/.) 
Gaisford, Horace C. Capt. Gr. Gds. (1/.) 
Galloway, T. J., Lt.-Gen. Col. 49th Regt. (1/.) 
*Galton, Douglas, CB. FRS. Capt.(ret.)R.F. 
Gamble, D.J.,CB. Col. (h.p.) 4th King’s 
Own (1/.) 
Gamble, John H. Lieut. 17th Regt. (1/.) 
Gamlen, W.B. Ens. 23rd Mid. R. V. 17.) 
Gammell, Major A. late 43rd Regt. 
Gammell, J. H. H. Major 54th Regt. (1/.) 
Gandy, F. Lt.-Col. late 8. F. Gds. 
Gardiner, A. M. Lieut. R.N. (1/) 
Gardiner, R. M. late Com. Gen. (1/.) 
Gardiner, W. Comr. R.N. 
Gardner, C. H. Lieut. 12th Regt. (1/.) 
Gardner, G. H. Capt. R.N. (1/.) 
Gardner, W. B. Maj.-Gen. (ret.) R.A. (1/.) 
Gardyne, C. Greenhill Lieut.-Col. (ret.) 
Coldm. Gds. (11.) 
Garforth, E. St. John Comr. R.N. (1/.) 
*Garlick, J. W. Capt. 106th Regt. (1/.) 
Garlies, Alan P. Lorp Capt. (ret.) R.H. 
Gds., MP. 
Garnham, R. E. W. 
Militia (1/.) 
Garnett, A. P. 


Col. R.A. (1/.) 
Lieut.-Col. R. 


Capt. 6th W. York 


Capt. 11th Hussars 
Garratt, J. A.T. Lt.-Col. Gren. Gds. (1/.) 
Garratt, Francis J.ieut. Roy. 1st DevonYeo. 
late Capt. 3rd Drag. Gds. (11/.) 
Garstin, R. L. Lieut.-Gen. (1/.) 
Garvock, Sir John, KCB. Lieut.-Gen. (1/.) 
Gascoigne, Chas. Gen. Col. 72nd Regt. (1/.) 
Gascoigne, Clifton Lt.-Col. (ret.) Gren. Gds. 
Gascoigne, Ernest F. Gen. Col. 69th Regt. 
(11. 1s.) 
Gascoigne, W.J. Capt. Sco. Fus. Gds. (11.) 
Gawler, John C. Col. 73rd Regt. (1/.) 
Geary, H. Lieut. R. A. (1/.) 
Geary, H. L. Major R.A. (11.) 
Geddes, W. L. Capt. 53rd Regt. 
*German, James Major (ret.) 3rd R. Lance. 





Lt.-Col. Cold. Gds. 


Fremantle, A, J. 





Mil. (11.) 
Gibbon, Arthur War Office (1/.) 
*Gibbons, Charles Capt. R.N. (1/.) 
Gibbons, John Surgeor. Major R.A 








_——_—  ——i a | 
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Gibbs, Charles Major 2nd Queen’s (1/.) 
Gibbs, John Lt. W. York Mil. (10.) 
Gibson, Edwd. Lt. late So. Glou. Mil. (1/.) 
Gibson, Robert Capt. R.N. (1/.) 
*Gilbard, Geo. J. Capt. 71st Highl. L.I. (11.) 
Gifford, G. A. Lieut. R. N. (1/.) 
Gilford, Viscount Capt. R.N. (1/.) 
Gillespie, R. Rollo Maj. 106th Bo. L.I. (1/.) 
Gillett, Henry Capt. 13th Light Inf. (1/.) 
Gillett, W. Capt. Uxbridge Yeo. (1/.) 
*Gilmore, A. H. Comr. R.N. (11.) 
Gimson, Herbert Navigating Lieut. (1/.) 
Gilpin, Rich. T. Col. Bedford. Mil. MP. 
Gipps, H. Capt. (ret.) 9th Regt. 
Gipps, Reginald Lt.-Col. 8. F. Gds. 
Gissing, Charles E. Lieut. R.N. (11.) 
Gleig, A. C. Col. (h.p.) R.A. (12.) 
Gleig, C. E. 8. Lt.-Col. (h.p.) 14th Regt. 
Gleig, Rev. G. R. MA. Chaplain-General 
to the Forces (1/.) 
Glennie, Farquhar Lieut. 9th Regt. (1/.) 
Glyn, Sir Rich. G@. Capt. late 1st R. Drags. | 
Glyn, Hon. Sidney Carr Capt. late R. Brig. | 
(12.) 
*Godman, A. F. Major 6th Drag. Gds. (10.) 
Godman, C. B. Lt. R. Sussex L.1. Mil. (1/.) 
Godwin, A.A. Capt.103rd R. B. Fus. (1/.) 
Godwin-Austen,H.H. Major B.S. C. (11.) 
Goff, Robert Charles Capt. Cold. Gds. (1/.) 
Goff, Thos. Wm. Capt. late 7th D. Gds.(11.) 
Goldsmith, Georg, CB. Vice-Adm. (1/.) 
Goldsworthy, J. W. Lieut. 86th Regt, (1/.) 
Goldsworthy, W.T. Maj. late 91st Highrs. 
(ll. 
Pied Sir Wm. M. GCB. 
Col. Cold. Gds. (1/.) 
Gonne, T. Capt. 17th Lancers (11. 
Goodall, George Lieut. late R.E. (1/.) 
Goodenough, O. H. Major R.A. (1/.) 
Goodenough, W. H. Lieut.-Col. R.A. (1/.) 
Goodfellow, W. B. Lieut.-Gen. R.E. (1/.) 
Goodlake, G. L. U.€. Col. Cold. Gds. 
ADC. to the Queen 
Gooddy, B.C. Capt.44th W.York R.V. (1/.) 
Goolden, G. B. Comr. R.N. (1/.) 
Gordon, Alex. W. Lt.-Col. 61st Regt. (10,) 
Gordon, Cosmo F. M. Lieut. R.N. (1/.) 
Gordon-Cumming, Sir W. G., Bt. Capt 
8. F. Gds. (1/.) 
Gordon, E. C. A. 
Gordon, Hon. Alex. CB. 
Gordon, G. Grant 





Field Marshal, 


Lieut.-Col. R.E. (1/.) 
Lieut.-Gen. (11.) 
Lt.-Coi. S. F. Gds. 
Gordon, Geo. Hamilton Lt.-Col. R.E.(11.) 
Gordon, Henry W. CB. Controller 
*Gordon,J.J.H. Lt.-Col. Beng. S.C. (1/.) 
Gordon, John Lt.-Col. late 47th Regt. (1/.) 
Gordon, Robert W.T. Lt. 93rd Highrs. (1/.) 
Gordon, William Vice- Adm. 
Gordon, W. F. F. Capt. 20th Regt. (1/.) 
Gordon, W. C. Assist. Commissary (11.) 
*Gore, Augustus F. Lt.-Col. Barbadoes 
Mil. (11.) 
Gore, W.R.O. Maj. late 13th L. Drs. MP. 
*Gort, Viscount, 8. P. Major Comdg. Lim. 


Mil. 
Capt. 8. F. Gds. (12.) 


Gosling, Geo. 
Gosset, W. D. Col. R.E. (11.) 





Goulburn, Fdward Col. late Gr. Gds. 
Gould, F. A. Lt.-Col. late 2nd Drags. (11.) 
Gould, Henry O. Lt.-Col. Gr. Gds. (1/.) 
Gonid, H. C. Major Royal Glamorg. Mil. 
Gould, R. F. Lieut. late 31st Regt. (1/.) 
Gower, Erasmus Capt. late 12th R. Lancers 
Grace, Sheffield Maj. (h.p.) 86th Regt. (1U.) 
Graham Allan Hamilton Major-Gen. (1/.) 
Graham, Donald Duncan Capt. late Ceylon 
Rifles. (1.) 
Graham, Gerald, @.€. CB. Col. R.E. (11.) 
Graham, H. A. late Lieut. 7th Fus. (11.) 
Graham, Jas. John Col. (17.) 
Graham, John Capt. Pemb. Art. Mil. (10.) 
Graham, Lumle Col. (12.) 
Graham, T. P. Lt.-Col. S. F. Gds. (1/.) 
Grange, Chas. Walter Major 
Grant, C. F. Col (ret.) Bombay Army (11/.) 
Grant, Edward Fitzherbert Col. (ret.) R.A. 
Grant, Henry D. Capt. R.N. (1/.) 
Grant, Sir James Hope Gen. GCB. 
Col. 9th Royal Lancers (1/.) 
Grant, Tohn M. Lieut.-Col. R. E. (17.) 
Grant, J. M. Lieut. (ret.) 25th K. O. Bordrs. 
*Grant,J.M. Lt.-Col. Mad. Staff Corps (1/.) 
Grant, J.Thornton, CB. Maj.-Gen. 
Grant, Robert Major R.E. (1/.) 
Grant, Wilmot Capt. Rifle Brigade (11.) 
Grant, Wm. Capt. 91st Highlanders (11/.) 
Grant, W. B. Capt. R.N. (1/.) 
Grant, W. F. Col. (ret.) Bengal Army (1/.) 
*Grant, W. J. E. Col. R.A. ADC. to 
the Queen (11.) 
Grant,W.L. — Lieut.-Col. K.O. L. I. Mil. 
Grattan, A.O.D. =‘ Lt.-Col. late R.E. (11.) 
Graves-Sawle F.A. Capt. Cold. Gds. (11.) 
Gray, Basil Capt. unatt. (17.) 
Gray, William Lieut.-Col. 27th Lane. 
R. V., MP. (17.) 
Gray, W. J. Lt.-Col. R. A. (11) 
Graydon, Geo. Major-Gen. (1/.) 
Greathed, Sir E. H. KCB. Maj.-Gen. (1/.) 
Greaves, G. R. Lt.-Col. (h.p.) 70th Regt.(17.) 
Green, Andrew Major late Rifle Brigade 
Green, G. F. Capt. 70th Regt. (17.) 
Green, M.S., CB. Col. Bomb. S.C. (1/.) 
Green, Sir W. H.R., CB. KCSI. Col. Bomb. 
8.C. (17.) 
Greenhill,Barclay Maj. late Vic. R.V. (11.) 
Greenwood, Fred. Lt.-Col. 6th W. York 
R.V. (10.) 
Greer, H. Harpur, CB. Col. (ret.) 68th L. I. 
Gregory, C. H. Lt.-Col. Eng. and Rail. 
Staff Corps (17.) 
Gregory, G. B. 
R.V., MP. (17.) 
*Gregson, J. D. Lieut. 40th Regt. (17.) 
Greig, J. M, Capt. R.E. (1/.) 
Grenall, Fred. H. Lieut. (ret.) 15th Regt. 
Greville, A. C. Lieut.-Col. (11.) 
Grey, Hon. Sir Fred. W.GCB. Adm. (12.) 
Grey, Hon. George Adm. 
Grier, J.J. —_ Lieut. (ret.) 15th Regt. Capt. 
#nd Adjt. 1st Renfrew V. (1/.) 
Grieve, Frank Capt. 46th Regt. (17.) 
*Griffiths, E. St.J. Major 19th Regt. (1/.) 
Griffiths, Leonard Major R.A. (17.) 


Capt. late 57th Midlx. 















14 


Grimston,J.W.,Visct. Lt. 1stL.G@ds.(1/.) 
Grimston, Walter J. Major (ret.) R.A. (11.) 
Grubb, Alexander Lieut. R.A. (10.) 
Grundy, F. Leigh Lieut. 6th Regt. 
Gubbins, J. Col. (h.p.) 23rd R. W. F. (11.) 
Guest, Robert Capt. 6th Lane. R.V. (11) 
Guinness, B. Lee Capt. (ret.) R.H. Gds. (1/.) 
Guise, J.C.O.€.CB. Col. (ret.) 90th L.I. 
Gully, Philip Capt. late 22nd Regt. (1/.) 
*Gun, Henry A. Capt. R.E. (11.) 
Gunning, C. G. Capt. Madras 8.C. (1/.) 
Guy, Philip M. Nelson, CB. Maj.-Gen. (1/.) 
Gybbon-Spilsbury, Alb. Lt. 5th W. Yrk. Mil. 
HADOW, Reginald T. Maj. Georgetown 
Mil. (17.) 
Haines, Sir F. P. KCB. 
Haines, B. Gilpin 
Haldane, G. H. J. 


Lt.-Gen. (1/.) 
Lt. 18th R.I. (11.) 
Capt. 64th Regt. (17.) 
*Hale, Lonsdale A. Major R.E. (1/.) 
*Hale, Mathew H. Capt. 26th Regt. (1/.) 
Haliburton, Alex. F. Capt.late Lance. Yeo. (1/.) 
Halkett, Peter A. Comr. R.N. 
*Hall, A. W. Capt.late Adj.80th Lance. V.(17.) 
Hall, E. C. Lieut. R.N. (17.) 
*Hall, Geo. Lt.-Col. Durh. Mil. Art. (17.) 
Hall, Julian H. Lt.-Col. Cold. Gds. 
Hall, Montagu Capt. 101st R.B.F. (17.) 
Hall, R. M. Capt. (ret.) 13th L.I. (12) 
*Hall, Robert, CB Capt. R.N. (12.) 
Hall, Sir Wm. H., KCB. FRS. Vice-Adm.(1/.) 
Hail, Sir Wm. King, KCB. Rear-Adm. (1/.) 
Hallett, J. A.. Navy Agent (1/.) 
Hallowes, John Vice-Adm. (1/.) 
*Halpin, R. C., Rev., MA. Chaplain tothe 


Forces (11.) 
Halsted, E. P. Vice-Adm. (1/.) 
Halton, Lancelot Major late 16th Lancers 
Haly, W. O’Grady, CB. Major-Gen. 
Hamersley, John H. Capt, 22nd Regt. (1/.) 
Hamilton, A. C. Capt. R.E. (1/.) 
Hamilton, Andrew Lieut. 102nd Regt. (17.) 
Hamilton, A. Terrick Capt. (ret.) 71st Highl. 
L.I. (1/.) 
Hamilton, Charles, CB. Lt.-Gen. (11.) 
Hamilton, Chas. E. Lt.-Col.80th Lan. V. (17.) 
Hamilton, Lorp Claud, MP. Lieut.-Col. 
late Donegal Mil. (1/.) 
Hamilton, Fred. Wm. CB. _Lt.-Gen. (17.) 
Hamilton, Geo. J. Capt. 26th Regt. (1/.) 
Hamilton, G. R. Capt. aad Adjt. R. 
N. Down Rifles (17.) 
Hamilton, H. B. Capt. 6th Dr. Gds. (1/.) 
Hamilton, J. Glencairn C. Major Lanark 
Yeo. late 2nd L. Gds. MP. (1/.) 
Hamilton, L. H. Lieut.-Col. (17.) 
Hamilton, Mark, MD., BA. Surg. R.N. (1/.) 
Hamilton, Robert George Maj.-Gen. R.E. 
Hamilton, R.W. Lt.-Col. late Gr. Gds. (1/.) 


Hamilton, Terrick 
Hamilton,T. Bramston Capt. R. A. (17.) 
Col. R.A. (17.) 


Hamley, E. B. CB. 

Hammersley, Chas. Army Agent (1/.) 

Hammersley, Fred. Col. (11.) 
Capt. 43rd L.TI. (1/.) 


Hamunich, St. Y A. 
Hammond, R. N. Lieut. R.N. (1/.) 


Hammond, W. O. 
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Hamond, Sir Andrew S. Bart. Vice-Adm. 
Hamond, H. BE. Lieut. late Ist L. Gds. 
Hancock, Geo. Rear-Adm. (1/.) 
Handy, B. F. Lieut. 8th or King’s 
Hanxey,F.A.Capt.late Queen’sWestr. V. (10. 
Hanna, H. B. Capt. Beng. 8.C. 
Hannen, G. G. Capt. R. A. (11.) 
Hanson Joseph Ens. late 1st Surrey V. (1/.) 
Hanwell, Joseph Lieut.-Gen. (ret.) R.A. 
Harbord, the Rev. J. B. Chaplain R.N. (1/.) 
Harcourt, F. Venables Col.late Cold. Gds. (11.) 
*Hardie, H.R. Capt. Haddington Mil. A. (1/.) 
Harding, Charles, FRSL. FRGS. FSS. FASL. 
Maj. 19th Surrey V. (1/.) 
Harding, Francis Pym, CB. Maj.-Gen. (1/.) 
*Hardinge,C.S. ViscountLt.-Col.KentV.(1/.) 
Hardinge, Hon. A. E. CB. Maj.-Gen. 
Hardwicke, C. Philip, Eartof, FRS. Admiral 


(1/.) 
Hardy, Chas. G. Capt. Gren. Gds. (11.) 
Hardy, F. Lieut.-Col. 84th Regt. (1/.) 
Hardy, John Maj. 9th Royal Lancers (1/.) 

Capt. 11th Regt. (17.) 


*Hare, E. H. 
Hure, M. A. S. Comr. R.N. (1/.) 


| Hare, Hon. Richard Lt.-Col. late 90th Regt. 


Hare, SirT, Bart. Capt. late 2nd Life Gds. 


(1U.) 
Hare, W. A. Horne Lieut. R.E. (17.) 
Harford, F. H. Lt.-Col. 8. F. Gds. (12.) 
Harington, A. M. Lieut. Rifle Brigade (11.) 
Harington,R.E.S8. Capt. (ret.) 32nd L.1.(12.) 
Harison, O. Lieut. (ret.) 5th Fus. 
Harkness, G. Capt. 5th Fus. (1/.) 
Harmar, D. J. Standard Bearer Hon. 

Corps Gent.-at-Arms 
Harness,Hen.Dr 'ry,CB. Maj.-Gen.R.E.(1/.) 
*Harnett, Edward Major 11th Hus. (1/.) 
Harran, Edward Capt. 4th Dr. Gds. (1/.) 
Harris, Charles R. Lieut. R.N. (1/.) 
Harris, Hon. Edw.A.J.CB. Vice-Adm. (1/.) 
Harrison, Geo. Alex. Capt.(ret.)79th Highrs. 


(12.) 
*Harrison, R. Major R.E. (1/.) 
Harrison Thomas P. Maj. 107th Regt. (1/.) 
Harrison, W. A. Ass.-Sur. Hants Mil. Art. 
Hart, Hen. Geo. Col. (1/.) 
Hart, John Lieut. 100th Regt. (1/.) 
Hartopp, W. W. Capt. (ret.) R. Horse Gds. 
Harty, Jos. Mark Col. (17.) 
Harvey, Chas. Elwin Major R.E. 
Harvey, Frederick Comr, R.N. (1/.) 
*Harwood, Ed. Lt.-Col.late2nd Som.Mil.(1/.) 
Harwood, J. A. P. K. Capt. 13th L.I. 
Haslett, A. K. Capt. R.E. (1/.) 
Haslewood,ClementA. Lt.12thMidx.R.V.(12,) 
Hastings, Hon. G. F. CB. Vice.Adm. 
Hatchell, George Capt. 60th Royal Rifles (1/.) 
Hatherton, Lorp Col. 2nd K.O. Staff. Mil. 
Hatton, E.H.F. Capt. late Northampton 

Mil. (1.) 

Hatton, VilliersL. Lt.-Col.lateGr.Gds. (1/.) 
Hatton, Villiers Capt. Gr. Gds. (1/.) 
Haughton, J. Capt. R.A. (1/.) 
Havelock, Sir Hen., Bart. CB. U.€. Col.(12.) 
Hawes, G. H. Lieut.-Col. 9th Regt. (1/.) 
Hawkes, R. T. Lieut. Beng. 8.C. (1/.) 
Hawkins, Cesar H, Comr. R.N. (1/.) 
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Hawkins, H. C. 
Hawkins, Major R. 
Westm. V. (11.) 
Hawkshaw, John 
Statf Corps (1/.) 
*Hawley, W. H. 
Hay, C.C. Lt.-Gen. Col. 93rd Highs. (1/.) 


Capt. R.N. 
Capt. late Queen’s 


Lt.-Col. Eng. and Rail. 
Major 14th Regt. (1/.) 


Hay, Hon.C. R. Lt.-Col. (ret.) S. F. Gds. 
Hay, H. M. Drummond Lt.-Col. Comdt. R. 
Perth Rifles 
Hay, H.M. Capt. Lond. Rifle Brig. (1/.) 
Hay, Rt. Hon. Lory John, CB. MP. Rear 
Adm. (12.) 
Hay,J.C. Captain 92nd Highlanders (1/.) 
Hay, W. E. Major late Indian Army (1/.) 
Haye, J. B. Lieut. R.N. (12.) 
*Hayes, John Montague, CB. Capt. R.N. (1/.) 
Hayne, Arthur N. Lieut. 57th Regt. (1/.) 
Hayne, Rich. Capt. late R.S.C. (12.) 
Hayward, H. B. Capt. 45th Regt. (1/.) 
Heastay, G.B. Capt. R. M. L.I. (12.) 
Heath, Edwin Lieut. (h.p.) 88th Regt. 
Heath,,Sir Leopold G., KCB. Rear-Adm.(1/.) 
Heathcote, C. T. Maj. Bomb. 8.C. (1/.) 
Heathcote, Eustace Major Hants Mil. (1/.) 
Heathcote, H. F. Lieut. 103rd Regt. (1/.) 
*Heathorn, T. B. Capt. h.p. R.A. (1/.) 
Hely, G.C.8. Capt. late 86th Regt. (12.) 
Hemans, G. W. Lt.-Col. Eng. and Rail. 
8.C. (17.) 
Henderson, E. Y. W.,CB. Lt.-Col. (12.) 
Henderson, Joseph Capt. 12th Lancers (11.) 
Henderson, W. Major-Gen. 
Henderson, W. Hallam Lieut. R.N. (1/.) 
Hennell, Robert Capt. 25th Bomb. L. I. 
Hennell,S. Col. (ret.) Bombay Army(1/.) 
Hennis, W. H. Capt. 8th or King’s 
Henry, G. C. Col. R. A. 
Hepburn, Henry P., CB. Col.8. F. Gds. (17.) 
Herbert, Arthur James, CB. Col. (1/.) 
Herbert, C. J. Capt. (ret.) Gr. Gds. (12.) 
Herbert, H. A. Capt. (ret.) Cold. Gds. (11.) 
Herbert, The Rt. Hon. Sir Percy E., KCB. 
Major-Gen. MP. 
Herbert, Hon. W. H.  Lieut.-Col. late 4th 
W.I. Regt. (1/.) 
Herdman, Alfred 
Hereford, Chas. 
Hertford, Marquess of, 
Hewett, W. N.U.€. 
Heyland, H. K. Sub-Lieut.R.N. (11.) 
Heywood, J. M. Capt. R.E. (1/.) 
Hibbert, J. Nembhard Major late 97th Regt. 
Hichens, Wm. Major R.E. (1/.) 
Hickes, R. L. Capt. London Rifle Brig. (1/.) 
Hickey, R.J.F. Major late 101st R.B.F.(1/.) 
Hicks, John Lieut. R.N. (1/.) 
Hicks, W. A. Capt. 3rd Duke of 
Lancaster’s Mil. (1/.) 
Hickson, R. A. Lieut. 3rd Buffs (1/.) 
*Higgins, F. Major 6th Lance. R.V. (1/.) 
Higgins, W. F. late Colonial and 
War Depts. (1/.) 
Higginson, G. W. A.CB. Col. Gren. Gds. 
(12.) 
Hight, Edward 
Hildyard, Robert C, T 


Lieut. 5th Lancers (1/.) 
Capt. 19th Regt. (1/.) 
Lieut.-Gen. (1/.) 
Capt. R.N. (11.) 


Lieut. R.N.R. (1/.) 
Lieut, R.E. (1/.) 





Hill, E. Rowley Lt.-Gen.,Col.5th Fus. (1/.) 
Hill, Hon. Geotfroy R.C. Capt. (ret.) R.H. 
Gds. 
Hill, Henry Capt. and Adj. Chesh Yeo..(1/.) 
Hill, John Major-Gen. R.A. 
Hill, John Thomas Lieut.-General 
Hill, G. H.H. Ens. (ret.) 93rd Hds. (11.). 
Hill, PascoeG.,Rev. lateChaplainR.N. (1/.) 
Hill, Rowland Lieut. 39th Regt. (1/.) 
Hill, Stephen J., CB. Col. 
Hill, Thomas Capt. late 11th Regt. (1/.) 
Hill, Sir William, KCSI. Major-Gen. (11.) 
Hill, W. Col. (11.) 
Hillyard, G. A. Capt. Rifle Brigade (1/.) 
Hilton, J.W.D. Lieut. 3rd Hussars (11.) 
Hime, Frederick Capt. R.E. 
Hime, H. W. L. Capt. R.A. Adj. 1st 
Lanark Art. V. (11.) 
*Hinchingbrook,Visceunr Lt.-Col.Gr.Gds. 
Hind, Charles Major-Gen. 
Hinde, John, CB. Major-Gen. (11.) 
Hire, Henry W. Capt. R.N. (1.) 
Hirst, R. A.H. Major late W. Essex Mil. 
(12. 1s.) 
Hitchcock, H. J. Major 24th Regt. (17.) 
Hobson, Frederick T. Capt. 3rd Buffs (1/.) 
Hodgson,Geo.E. Capt.(ret.)44th Regt.(1/.) 
Hogarth,Alex. Majorlst Aberdeen V. (1/.) 
Hogarth, Joseph Capt. late 43rd Lt. Inf. 
Hogg, J. M‘Naghten, Col. late 1st L. Gds. 
M.-P. (12.) 
Hogg, Adam Capt. 2nd Belooch Regt. (11.) 
Hogge, C. Neville Col. late Gren. Gds. 
Holburne,SirvThos.W. Bart. Comr.R.N.(11.) 
Holcombe, F. Major (ret.) R.A. (11.) 
Holcombe, W. Alexander Lieut. 4th Sikh 
Infantry (1/.) 
Holden, Henry Lieut.-Col. late 18th Light 
Drs. (1.) 
Holdsworth, J. K. Major R. A. (1/.) 
Holland, J. Y. Major R.M.L.I. (1/.) 
Holland,Stephen. T. Ens. 1st Midx.R.V. (1/.) 
Holland, Swinton C. Lieut. R.N. (11.) 
Hollingsworth, T. 8. Surgeon, 62nd Reg.(1/.) 
Hollist, E. O. Capt. R.A. (1/.) 
Holmesdale, Viscount, MP. Capt. late 
Cold. Gds. (12.) 
Home, Hon. Cospatrick D. 
Brigade (17.) 
Home, D. M. 


Lieut. Rifle 


Capt. R. H. Gds. 
Home, R. H. Lieut. (ret.) 18th L. 1. (12.) 
Home, Robert Capt. R.E. (1/.) 
Home, Hon. W.S.D. Lt.-Col. Gr. Gds. (12.) 
Hood, F. W. Viscount Lt.-Col. (ret.) Gr. 
Gds. (11.) 
Hood, W. C. 
Hood, W. H. 
Hooke, H. H. 
Hooper, Fred. Chas. 
Hope, Charles 
Hope, Chas. Wm. 
Hope - Edwards, H.J. 
Hope, Fras. 
Hope, G. R. 
Hope, H. P. 
*Hope, John E. 
Hopkins, J. O 


Capt. 2nd Queen’s Royals 
Comr. R.N. 

Capt. 45thj Regt. (17.) 
Lt. 18th Hugs. (17. 
Lieut. 60th Rifles (17.) 
Capt. R.N. (17.) 

Lt. 60th Rifles (12.) 
Capt. late R.A. (1/.) 
Comr. R.N. (1/.) 

late Mate R.N. (1/.) 
Lt.-Col. R.A. (12.) 
Capt, R.N, (1/.) 
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Hopkinson, C. 
Horne, Charles J. 
*Horne, E. G. 
Horner, John 


Army Agent 
Capt. 16th Regt. (1/.) 
Capt. 25th Regt. (1/.) 
Capt. late 55th Regt. (17.) 


Horsford, Sir Alfred H. KCB. Major- 
Gen. (1/.) 
Hort, J.J. Col. (11.) 


Horton,Geo.W. Col.late 7thDr.Gds.(1/.) 
Horton, William Capt. R.N. (12) 
Hoseason, J.C. Capt. R.N. (1/.) 
Hotham, Charles F. Capt. R.N. (12.) 
Howard, F.C. Lieut. Rifle Brigade (1/.) 
Howes, Geo. Capt. R.N. 
Howitt, M.B. Capt. 3rd R. Surrey Mil. (1/.) 
*Hozier, H. M. Capt. Assist. Controller(1/.) 
*Hozier, JohnWallace Capt. 2nd Drs. (1/.) 
Hudson, John Lt.-Cal. late Beng. S.C. (1/.) 
Huggins, John Capt. late 20th Mid. V. (1/.) 
Hughes, C. A. Capt. late 2nd Life Gds. 
Hughes, J. W. Capt. (ret.) 8th or King’s 
Hughes, Waller P. Capt. Cold. Gds. 
Hume, Francis A. Capt. R.N. (11.) 
Hume, Henry,CB. Col. (ret.) Gr. Gds. (1/.) 
Humfrey, T. Blake Lieut. 8th or King’s 
Humphry, E. W. Capt. (h.p.) R.E. (12.) 
Hunt, Chas. B. Lieut. 4th Surrey R.V. (11.) 
Hunter, Edw. Major(ret.) 62nd Regt.(1/.) 
Hunter,G.W.E. Capt. (ret.) 3rd Huss. (12.) 
Hunter,Montgomery Lt.-Col.Beng.S.C.(1/.) 
*Hunter,Saml.A. Capt. 101st R. 'B. F, (1/.) 
Hunter, T. MD. D. I. G. of Hospitals 
Hunter, T. R. Lieut. late I. N. (10.) 
Hurst, W. B. Lieut. R.E. (1/.) 
Hutchins, Alfd.G. Capt. 39th Mad.N.I. Or 
Hutchinson, A.J. Lt. (ret.) 23rd R.W. F. 
Hutchinson, C. H. Maj.-Gen, R.A. (1/.) 
Hutchinson, C. 8. Lieut.-Col. R.E. (11.) 
Hutchinson, John Lt.-Col. 8th Lane. V.(1/.) 
*Hutchinson, R. R. Capt. R. L. Mil. (1/.) 
Hutchinson, W. Nelson Lieut.-Gen. Col. 
33rd Regt. (1/.) 
Hutchison,H.McL. Lt. 14th Regt. (1/.) 
Huyshe, Geo. Capt. Rifle Brigade (1/.) 
Hyde, G. Hooton Major-Gen. (ret.) R.A. 


IBBETSON, C. P. Lt.-Col. (h.p.) 89th Regt. 
Tbbetson,C. V. Lieut. 4th Dr. Gds. (1/.) 
Ind, F.J.N. Major (ret.) 37th Regt. (1/.) 
*Ingall, W. L.,CB. Col. 62nd Regt. (11.) 
Inglefield, S. H. 8. Lt.-Col. R.A. (1/.) 
*Ingles, John Lieut. R.N. (1/.) 

Ingles, W. L. Major (h. P)) 16th Regt. (1/.) 
*Inglis, C.D Comr. R.N. (17.) 
Inglis Thos. Col. R.E. (17.) 
Inglis, Wm. CB. Col. (17.) 
Ingram, Aug. H. Capt. R.N. (1/.) 
Innes, Alex. Major Aberdeen Art. V. (1/.) 
*Innes, J. McLeod, @.€. Lt.-Col. R.E.(12.) 
Irby, J. J.C. Capt. Adj. Chelsea Hosp. (1/.) 
Irvine, M.B., CMG. Asst. Controller (1/.) 


LIST OF ANNUAL SUBSCRIBERS. 


*Jackson, Randle 
Jacob, H. E. 


Capt. 8th Hus. (1/.) 
Col. Bom. 8. C. (1/.) 


Major-Gen. (1/.) 
Jacobs, M. H. 
James, Edm. R. 
James, J. W. 
Jarrett, C. B. 
Jarvis, S. P. 


Capt. H. A. C. (1/.) 
Major R.E. (11.) 
Comr. R.N.(1/.) 

Capt. (ret.) Gr. Gds. 

Lt.-Col. late 82nd Regt. (17.) 

Jary, Robt. H. Maj. late 12th R. Lan. (1/.) 

Jay, Jno. Livingstone late Sec. to 

Governor, Greenwich Hospital (1/.) 

Jay, W. C. Capt. H. A. C. (11.) 

Jebb, Fredk. W. Lt.-Col. 67th Regt. (1/.) 

Jeffrey 8, Edmd. R., CB. Maj.-Gen. 

Jefferis, John Lt. (ret.) Madras Art. (11.) 

7 rson, R. Capt. Paym. (h.p.) Ceylon Regt. 

1. 

Jekyll, E. 

Jenner, Stephen W. 

Jennings, T. T. 

Jephson, J. H., MD. 

Regt. 

Jerome, John Lt.-Col. 86th Regt. (17.) 

Jerrard, F. B. J. Lieut. 8th or King’s 

Jervis, E. 8. Capt. (ret.) 106th L. I. (1/.) 

Jervis, H.J.W. Lieut.-Col. late R.A. MP. 

Jervois,E.8. Capt. (h.p.) 7th R. Fus. (12) 

Jervois, W. F. Drummond, CB. Col. R.E. 

(12. 1s.) 

Jervoise, H. C. 

Jessop, Thos. 

Jocelyn, Hon. J. Strange 
F. Gds. (1/.) 

John, Thomas 

Johnson, W. V. 








Capt. late Gr. Gds. (17.) 

Lieut. R. E. (1/.) 
Paymaster R.N. (11.) 
late Asst.-Surg. 49th 


Lt.-Col. Cold. Gds. (17.) 
Capt. 2nd R. N.B. Drs. (1/.) 
Lt.-Col. late 


Capt. 46th Regt. (17.) 
Capt. late 90th L. I. 
Johnston, Thos. H. Gen. Col. 66th Regt. 
Johnston, W. F. Col. late Gren. Gds. 
Johnstone, D.S.D. Capt. 100th Regt. (17.) 
Johnstone, Fred. E. Capt. R.N. (17. 
Johnstone, Hon. H. Butler Lt.-Col. Comt. 
Scottish Borderers Mil. (1/.) 
Jolliffe, Hon. Hylton Hedworth Capt. late 
Cold. Gds. 


*Jones, Alfred S. U.€. Lieut.-Col. (12.) 


Jones, Arthur Paymaster R.N. (1/.) 
Jones, Chas. Lieut. R.A. (1/.) 
Jones, D. G. Capt. R.E. (1/.) 


Jones,G.Willoughby Ens.(ret. yo7thRet. at 


Jones, Inigo W. 

*Jones, Jenkin Col. R. E. au) 
Jones, ‘Sir John, KCB. Major-Gen. (1/.) 
Jones, Sir Lewis T. KCB. Adm. (11.) 
Jones, Lewis J. F. Col. late Dep. Batt. (11.) 
Jones, Mainwaring Lieut. H. A. C.(11.) 
Jones, W. Gore Capt. R.N. (1/.) 
Jones, Wm. Capt. late 14th Huss. (1/.) 
Jopp, A. A Lieut, R.E. (11.) 


*KAIN, Geo. James. Capt. late 1st Middx. 





Ives, C. R. St. J. Capt. R. H. Gds. (1/.) 
Ives, G. M. Lieut.-Col. 36th Midd. 


Vols. late Cold. Gds. (1/.) 


JACKSON.F.G. Capt.21stR.N.B. Fus, (1/.) 
Jackson, H. M. Lieut. R.A. (17.) 
Jackson, J. M. Capt. R.N. (1/.) 








Eng. Vols. (11.) 
Kaye, Wilkinson Lister Capt. (h.p.) R.A. 
Keane,G@.M. Lt.-Col. (ret.) 2nd Queen’s(1/.) 
Keane, Hon. H. F.,C.B. Col. ADC. to the 


Queen ° 
Keate, R. W. Gov. West Africa (17.) 
Keating,J.Singer Lt,-Col.late R. Brig. (1/.) 





Jacob, Sir George Le Grand, CB., KCSI. 





—— 
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Kebbel, W. H. Capt. R. Arsenal Vols. | Lamb, Wm. Wentworth Capt. (ret.) 7th 
Keirle, R. Capt. lst M. Art, Vols. (11.) | _ Dr. Gds. 
Keith, W. Capt. R.E. (1/.) | Lambard, Henry Lieut. 45th Regt. (17.) 
Kellett, Sir Henry, KCB. Vice-Admiral | Lambert, F.W. Lt.-Col. late Beng. Army (i2.) 
Kelly, an Capt. 62nd Regt. (1U.) | Li ambert, John Arthur Major- -Gen, (1.) 
Kelly, Six R. D., KCB. Major- Gen. (1.) | Lambert, R. Capt. late 13rd 1. I. 
Kelsall, He nry Capt. 16th Regt. (12.) | *Lambert, Rowley, CB. ADC. Capt. R.N.(12.) 
Kemball, Sir A.B.CB. KCsI. Col. R. A. (10) | Lambton, Arthur Lieut.-Col. Cold. Gds. 
Kemp, F. R. B. Lieut. R.N. (12.) | Ls ambton, Francis Lt.-Col. 8. F. Gds. (12.) 
Kensington, Lorp Col. late Cold. Gds. | Lamont, James Dep.-Lieut. Bute, MP. 
Kennedy, A. J. Comr. R.N. (12.) | | Lamotte, C. W. Lt.-Col. 
Kennedy, J. J. Lieut. Mad. S. Corps | *Lamprey, Jones, MB. Surg. Major 67th 
Kennedy, J. P. Lt.-Col. (h.p.) 42nd Royal | _ Regt. (17.) 

Highlys. (1/.) | Lane, Fred. Wm. Capt. late 67th Regt. 
Kennett, V. H. Barrington —_Lieut. Royal | Lane, H. P. Capt. R.A. (12.) 

Elthorne Mil. (17.) \ Lane, H.J.Bagot Lt.-Col. (ret.) \Cold. Gds.(1/.) 
Kenyon-Slaney, W.S. Capt.Gr. Gds. (17.) | | Lane, J. Theophilus, CB. Lt.-Gen. 
Keppel, Hon. Sir I. @CB Adm. (1/.) | Lane, J.V. Assist. Surg. 4th King’s Own 
Ker, William C: apt. 3rd Buffs (12.) | Langford, Hereules E. Lorp Capt. Gr. Gds. 
Kerr, C. R. _ 102nd Regt. (12.) Lascelles, Hon. E. W. Maj. late W. York Mil. 
Kerr, Henry Capt. 7th Fusiliers (1/.) | Lascelles, H.U. Viscount Capt.late Gr.Gds. 
Kerr, Herbert a late 17th Regt. (1/.) 7 atour, W. Young _ Lt.-Col. Gr. Gds. (12.) 
Kerr, Lorp Mark, Major-Gen. (1l.) | Laurie, J.W.Lt. -Col. Inspecting Field Officer 
Kerr, Lorp Ré alph De Capt. 10th Huss (12) | of Militia and V olunteers, Nova Scotia 
Kerr, Robert Dundas Col. R.E. (10.) | Law, Hon. H. 8. Capt. late 28th Regt. (17.) 
Kerrich, W. D’Oyly Capt. R. A. (1.) | Law, E. F. G. Lieut. R.A. (17.) 
Kettle well, W.W. Lieut. 27th Regt. (1/.) | Law, F. T. A. Major R.A. (1/.) 


Key, Geo. Wm. __ Lt..-Gen., Col. 15th Hus. | Law, Robert K. H. Lieut.-Gen. Col. 71st 
Keyes, C. P., CB. Col. Mi udras S.C, (17.) H. LT. (ih) 

Keyworth,J.W. Capt. (ret.) 48th Regt. aid Lawley, Hon. R.N. Capt. late 2nd L. Gds. (17.) 
Kilcoursie, Viscount late Lieut. R.N. (1/.) | | Lawlor, D. A.S. Lieut. late 13th L. T. (1.) 


King, E dw. R. Col. late 36th Rest. Lawrell, Digby H. Maj. late 64th Regt. 
King, Eyare Lieut. 47th Reet. | Lawrence, H.J.H. Batt. Surg. Gr. Gds. 
King, Geo. 8S. MD. Surg. (1/.) Lawrenson, John Lieut.-Gen. Col. 13th 
King, Geo. St. Vincent, CB. Vice-Adm. (1/.) |} | Hussars (i7.) 
King, H. J. Col. (ret.) 8rd Buffs (12.) | Laws, M. R.S. Lt. (vet.) 62nd Regt. (17.) 
King-Harman, M. Licut. R. A. (10.) | *Layard, B.V. Capt. late 83rd W.I. Regt. 
King, John R. Major R.A. (12.) | | Layard, W.T. Colonel lateCeylon Rifles(1/.) 
King, L. 8. Capt. late 88th Regt. (1/.) | | Leach, Edm. Major 50th Regt. (11.) 
King, W. G. N. Capt. R.N. (1U.) | Leach, E. P. Lieut. R-E. (17.) 
Kingscote, R. N. F., CB. MP. Lt.-Col. late | Leahy, Arthur Lt.-Col. R.E. (17.) 
S. F. Gds. | Leake, Robert Martin Gen. (11.) 
Kingsford, T. TH. Capt. 1st Roy. Surrey | Leather, John Towlerton Capt. late 2nd 
Militia (17.) | * Dorset Art. Vols. (1/.) 
Kinloch, Alex. Capt. late Gren. Gds. | Le Blane, T. E. Capt. late 37th Regt. 
Kirby, W. H. Col. (17) | Leconfield, Lorp H.W. Capt. late Ist L. Gds. 
*Kirk, James B. Major 91st Highlrs. (1/.) | Le Cocq, H., Major R. A. (17.) 
Kirkland, J. A. Vesey Major- Gen. (1/.) | *Le Couteur, Sir J., FRS. Col. late R. 
Kirkwall, G. W. H. Viscount Capt. late | Jersey Mil. and ADC. to the Queen (11.) 
S. F. Gds. *Lee, John W. Capt. Q.O. L. I. Mil. (12.) 
*Knight, H. 8S. Capt. 19th Regt. (17.) | Lee-Jortin,H.W. _ Lt. (ret.) ) 2nd L.Gds.(12.) 
Knollys, Six W.T. KCB. General Col. 62nd | Lee-Warner,C.H.J.B. Capt. 8. F. Gds. (12.) 
Regt. (17.) Leeke, Ralph Capt. Gr. Gds. (17.) 
*Knollys, Henry Lieut. R.A. (12.) | Leeman, Joseph Lieut. R. N. R. (12.) 
Knollys, W.W. \FRGS. Maj.93rd High. (1/.) | Lees, T. Evans Lt.-Col. 31st Lane. R.V. (17.) 
Knowles, C. B. Major 67th Regt. az) | Lefroy, J.1. ae FRS. Maj.-Gen. RA. (17.) 
Knox, G. W. Lt.-Col. Sco. Fus. Gds. | Le Ge xt, W. Dy-Com. (17.) 
Knox, T. E.,CB. Col. late 9th Regt. (1/.) | | Legge, Hon. it C. Lt. Cold. Gds. (17.) 
*Knox, Richard Col. 18th Hussars | Legge, You. E.H. Lt.-Col. Cold. Gds. (12.) 


| Legge, Compton Lieut. Oxford Mil. (1/.) 
| Legge, Hon. Heneage Capt. Cold. Gds.(1/.) 


LACON, W.Stirling late H. B.1.C.8. (12.) | Legge, W.D. Capt. (h.p.) 5th Fus. 
Lacy, T. E. Maj.-General (1l.) | Leggett, R.A. Capt. late 69th Regt. (1/.) 
Laing, Joseph Capt. 14th Regt. Legh, George Cornwall Maj. 2nd R. 
Lake, H. Atwell, CB. Col.| Cheshire Mil. MP. (12) 


| 
L’Aker, John Capt. 1st Lond. Engr. Vols. | Le Grice, Frederick 8. Capt. R. A. (17.) 


B 
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Leigh, Lorp Lord Lieut. Warwickshire | Logan, Sir Thomas Galbraith, MD., KCB. 
Leigh, H.M.C. Lt.-Col. Gren. Gds. (11.) | Director-Gen. of the Army Medical De- 
Leighton, F. Major 8th Mid. R.V. (1/.) partment (1.) 

Le Mesurier, A. A. Capt. 14th Regt. (1/.) | Logan-Home, W. J. H. Lieut. R.E. (1/.) 
Lempriere, A. T. Capt. Hants Mil. (1/.) | Logie, Cosmo Gordon, MD. Surg.-Major 
Lempriere, A. R. Major R.E. (1/.) R. H. Gds. (1/.) 

Lempriere, Henry Major (ret.) R.A. (1/.) | *Lombard, G. C. 8. Capt. and Adj. Civil Ser- 
Lempriere, H. R. Capt. 67th Regt. (iL ) | vice Vols. (1/.) 

Lennard, T. G. B. Lt. 5th Dr. Gds. (1/.) | Longden, H. E — CB. CSI. Col. (17.) 


Lennox, LorpA.C.Gordon Capt.Gz.Gds.(1l.) | | Long field, F, Capt. 8th or King’s (1/.) 
Lennox, Lorp C. Francis Gordon Lt. | Lonefor d, The Eartof, KCB. Maj. -Gen. (17.) 
8. F. Gds. (12.) Longmore, Thos., CB. D. [.-G-.of Hosps. (1/.) 
Leonerd, Peter, MD. Insp.-Gen. of | Lonsdale, E ARL of Major Westmoreland 
Hosps. and Fleets (11.) and Cumberland Yeomanry (1/.) 
Le Patourel, H. Lieut. late 16th Reet. | Loraine, Siz Lambton, Bart. Comr.R.N.(11.) 
Leslie, Arthur Col. (ret.) 40th Regt. | oe Wm. CB. Vice-Adm. (1/.) 
Leslie, John H. lateCapt.71st High.L.1.(12.) | Lovell, John Williamson,CB. Col. R.E.(1/.) 
Leveson, E. J. Lt. 5th Kent Art. V. (1/.) | Low, Aloz. CB. Maj.-Gen. (/.) 
Levett on J. Capt. Stafford Yeo. Low, Sir John, KCB. Gen. (1/.) 
late . t L. Gds. Lowe, A. Vice-Adm. 
Lewis, J. F. Lieut. R.E. (11.) | *Lowe, E. W. D., CB. Col. (17.) 
Lewes, te, L. Capt. (ret.) 48th Regt. | Lowe, W. D. Capt. 
Lewis, Charles Algernon _Lieut.-Gen.(1/.) | *Lowry, R. W., CB. Col. 47th Regt. (1/.) 
Lewis, H. F. P. Capt. R.A. | Lowther, F. W. Comr. R.N. (1/ 
Lewis, John Edw. Lt.-Col. (ret.) 68th - Luard, C. E. Capt. R.E. (1.) 
Lewis, J. Owen Lt.-Col. late 37th Reg Luard, John Lieut.-Col. late 30th Regt. 
Leycester, E. M. Capt. R.N “Gh) Luard, John K., CB. Gen. (1/.) 
Leyland, T. N. Capt. 2nd Life Gds. Luard, R.G.A.Col.(h.p.) late 62nd Regt. (1.) 
Leyland, T. Capt. Denbigh Yeo. late | Luard, W. G., CB. Capt. R.N. (17.) 
Lieut. 2nd L. Gds. Lucan,G.E.Eartof,GCB.Gen.Col.1st L.Gds. 
Liddell, R. 8. Capt. 10tii Hussars (1/.) | Lucas, Lewis A. Capt. 6th Lane. R.V. (17.) 
Liddon, Matthew Capt. 8th or King’s (1/.) Ludlow, John Maj.-Gen. (17.) 
Ligertwood, T. MD. Surg. R. Hos- | Lumsden, H.W. Licut.Col. late R. A. (1/.) 
pital, Chelsea (1/.) Lushington, Sir Stephen, GCB. Adm. (11/.) 


Lindsay, Hon. C. H.MP.  Lieut.-Col. 11th | Lynch,StauntonG.S.Capt.(ret.)14thHus.(1/.) 
Middlx. Vols. late Lieut.-Col. Gren. Gds, | Lynch, W. W. Lt.-Col. 2nd Queen’s, (1/.) 


(1/.) Lynn, James Lt.-Col. (ret.) R.E. 
*Lindsay, H. Gore Capt. late R. Bgde. | Lyon, Francis Major R.A. (1/.) 
Lindsay, Hon. Sir James, KCMG. Lt.-Gen. | Lyons, Algernon McL. Capt. R.N. (17.) 

Col. 3rd Buffs (27.) Lysons, D., CB. Major-Gen. (1/.) 


Lindsay, Lorp James L. Lt. late Gr. Gds. | Lyttelton, the Hon. N.G. Lt. R. Bede (11.) 
Lindsay, Robert J. Loyd @.€.MP. Lt.-Col. 


H. A. C. late Lt.-Co!. 8. F. Gds. (17.) MABERLY, W. Leader Lt.-Col. 
Linton, J. K. Master (ret.) I. N. (1/.) | McBean, W. Lt.-Col. (ret.) lst W.1. Regt. (17.) 


Listowell, Eart of Capt. late S. F. Gds. | McCallum, G. K. Capt. 92nd Highs. (11.) 
Litehfield,E.F. Lieut.-Col. Beng. N.I.(1/.) | MacCarthy, R.H. Lt. 4th K. O. Regt. (1/.) 
Lite intone 1, E. B. Lieut. late 48th Beng. N.I. | *MecGwire, E.T.St. L. Lt.-Col. 1st Royal 
Little, H. A. Major Beng. 8. C. (1/.) Scots (17.) . 
Littledale ,Edward Majorlatelst Roy. Drs. | McCleverty, Wm. A. Lieut.-Gen. Col. 108th 
Littledale, F.C. H. Lieut. 29th Regt. (1/.) Regt. (1/.) 


Lloyd, C. W. Capt. 16th Regt. (1/.) | McClintock, Sir F. Leopold, KT., FRS. 

Lloyd, Francis T. Capt. R. A. (1/.) Rear.-Adm. (17.) 

Lloyd, Nesham Y. Lieut. 82nd Regt. (1/.) | M‘Clure, Sir Rob. J. Le M. Kt. CB. Rear: 

Lloyd, T. H. Lieut. R. H. A. (1/.)| Adm. (12) 

*], loy. l, Thomas Capt. 35th Regt. | M‘Coy, T. R. Capt. late 65th Regt. 

L loyd, Rev. W. V.MA.FRGS. Naval Inst. | *M‘Crea, J. D. Capt. R.N. (12) 
B.N. (12. McCreagh, M. —_ (ret.)4thR.I.Dr.Gds, (12) 

Llue llyn, W. R. Major R.A. (1/7.) | *Me Donald, re Col. (17.) 

Loch, Geo. Capt. late Duke of Lancas- | Macdonald,J. I. 7 Lt.-Col. Edin. City V.(11.) 
ter’s Yeo. MP. Macdonald, N. Major 5th Fus. (1/.) 


Lochner, C. P. Maj. 39th Midx. V. (1/.) | Mac ‘Donnell, H.J. Capt. late 12th Regt. (17.) 
*Lock, A. C. Knox Lt.-Col. 50th Regt.(1/.) MacDonnell,JohnR. Maj.19thMidx.R.V.(1/,) 


Lock, H. Major 108th Regt. (1/.) M‘Dougall, Patrick L. Maj.-Gen.(1/.) 
Lockhart, Arch. Inglis, CB. Col. | *MacGregor,Chas. M. Lt.-ColBengalS.C. (17.) 
Locock, Herbert Capt. R. E. (1/.) | *Macgregor, H.G@. Capt. 29th Regt. (1/.) 
Loder, F. C. J. Lieut. 82nd Regt. (17.) | M‘Gregor, Six Duncan, KCB. Gen. (1/.) 





Lodge, W. R. Capt. (ret.) Indian Army | McGregor, Sir Geo., KCB. Major-Gen. (1/.) 
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M‘Grigor, Sir Chas. Bart. Army Agent | Marsden, William Capt. 82nd ~~ Me 
Melilree, J. D. Is * of Hosps. (1d) | | Marshe am, Charles Viscount R. 


Mackay, H. A. Capt. R.A. (1/.) 


Mackay, Henry Fowler Capt. 
Mackenzie, Hugh Maj. (12.) | 
Mackenzie, J. D. Capt. (12.) } 
Mackenzie, Kennett D., CB Col. (h. p-) | 
92nd High. (17.) | 
McKillop, BH: PB. Capt. R.N. (12.) | 


Mackinnon, D. H. 
Mackinnon, L. D. 
Mackinnon, L. B. 
Mackinnon, W. A. CB. 
*Mackinnon, W. C. 
Mackinnon, W. H. 


Lieut.-Col. 8.0. P. (12.) | 
Lieut. Cold.Gds.(1/.) | 
C pt. R.N. (Li.) ; 
Staff Surg. -M: jor | 
Capt. 3rd Buffs (12.) | 
Capt. Gren. Gds. (1/.) | 
*Maclean, F. D. Lt.-Col. 138th Huss. 
Maclean, P. Major-Gen. (1/.) | 
Maclean, W.C.,MD.CB. Dep. Insp.Gen.(1/.) | 
MacLeod, Norman late Lt. H. A. C. 
Maillard, Robt. T Capt. 16th Lane. (/.) | 
McLaughlin, Edwd. Major R.A. (11.) | 
*McMahon, C. J. Major R.A. (1/.) | 
M‘Murdo, W.M.S. CB. Major-Geu. (1/.) | 
MeNair, J. A. Fred. Major R.A. (1/.) | 
M‘Namara, Sir Burton, A. Adm. (1/.) 
Macnamara, Fras. Lt.-Col. Clare Mil. | 
Macneil, J.G.R.D. Lt. 41st Mad. N. I. (12) | 
Macneil, Hector A. Maj. (ret.) Edin. Mil. (12.) | 
Macpherson, Evan Major late 14th Li; cht | 
Drs. (1/.) 
Mace queen, D. R. 
Macqueen, James D. 
Mainguy, F. B. Capt. R. E. (1L.) 
Mainwaring, Alfred R. Lieut. R.A. (1/.) | 
Maitland, C. L. B. Col. (ret.) Gr. Gds. (1/.) | 
Maitland, H. L. Capt. R.N. (1/.) | 
Majendie, V. D. Major R.A. (11.) | 
*Malan, C. H. Major late 75th Rest. (a) | 
Malcolm, G. A. CB. lise -Gen. Col. 
105th Madras L. 
Malcolm, G. J. 
Malcolm, R. 
Maleolm, W. 
Malden, VIscoUNT 
Malet, C. St. Lo. Lt.-Col. late 8. F. 
Malet, H. C. E. Lt.-Col. (ret.) Gr. Gds, (1/.) 
Malet, Harold B. Capt.18th Hussars (1/.) 
Mallet, Hugh Capt. late 4th Lt. Drs. (12.) } 
Malley, James Lieut. (ret.) 58rd Regt. | 
*Malthus, Sydenham Major 94th Regt. (1/.) | 
Malton, W. D. C: ipt. late Scottish Borderers 
Mil. (1/.) 
Man, H. Garnet Lt.-Col. (12.) 
Manby, Charles, FRS. Lt.-Col. Eng. and 
Railway Vol. Staff C — (17.) 
Manners, Lorn Geo. John, MP. 
R.I. Gds. 
Manson, A. R. L 
Manson, Walter Capt. RE. (17.) 
Maquay, W. H. P. Lieut. R.A. (12) | 
March, W. H.Maj.-Gen. (ret.) R.M.L.I. (12) 
Margesson, W. G. Lt.-Col. (12.) 
Marindin, H.R. Maj. late 1st Royals (1/.) | 
Markham, W. T. Capt. late C old. Gds. 
Marriott, H.C. Maj. (ret.) 60th Rifles ‘ed | 
Marryat, J. I. Capt. R.N. 
Marsden, Richard Lieut. R.N.R. (12.) | 


Capt. 75th Regt. 
Capt. 


(1Z.) | 
(1L.) | 


T. (1/.) 
Capt. R.N. (12) | 
Major (ret.) R.E. } 
Lieut. late 10th Regt. | 


Gds. (11.) | 


Col. (ret.) | 





| Matson, BE. 


| Maxse, H. F. B. 


Lt.-Col. Herts Yeo. (1.) |, 


| Medwin, Frederick 


| Mellor, A. 


| Merrewether, 
| Metcalfe, 
| Meyrick, Aug. W. H. 


| Michel, J. Edward, CB. 
| Michalowski, F. H. 


East Kent Yeo. (1/.) 
Marsham, H. 8. Lieut. 60th Rifles (12.) 
Marsh, Robert Maj. late 24th Regt. 
Marsh, W. D. Major R.1 3. (12) 
Marshall, G. F. L. Lieut. R. EB. (17.) 
Martin, F.$ Ens. late 58th Regt. (12.) 
*Martin, lO Capt. R.N. (11.) 
Martin, Edw. Lt. late 28th Mad. N.I. (11.) 
Martin, G, W. T. Lieut. 46th Reg. (11.) 
Martin, Thos. Lt.-Col. (11.) 
Martin, W. L. Lieut. R. N. (12.) 
Martin, Sir Wm.F., Bart., KCB. Adm. (11.) 
Marx, John L. Lt. R.N. (1/.) 
Massey, Hon. L. E. Col. late S. F. Gds. 
Massy, ‘HL. H., CB. MD. D.1.G. Hosps. 
Matheson, Duncan Lt. 6th Innis. Drs. (11.) 
Major-Gen. R.E. 
Matthews, IF’. P. Capt. late 1st Sussex V. (1/.) 
Maude, Hon. Francis Capt. R.N. (11.) 
Maude, F. F., U.€. CB. Col. (12.) 
Maude, G. A, CB. Lieut.-Col. (ret.) R.H.A. 
Maunsell, D.Chas. Capt. R. E. Mid. Mil. (17.) 
Maunsell, F. Gen. Col. 85th Reet. 
Maunsell, F. R. Lt.-Col. R.E.(1/.) 
Maurice, aL F, Lieut. R.A. (12.) 
| Maw, James Capt. 3rd Essex Art. Vols. (1/.) 
Mawson, W. Wilmot Lt.-Col.33rdLane.V.(17.) 
*May Charles H. Capt. R.N. (1/.) 
May, John Capt. Hants Militia (1/.) 
Maxse, Fred. A. Capt. R.N. 
Lt.-Col. late Cold. Gds. 
Col. R. A. (11) 
Adm. (11.} 
Capt. 80th Regt. (1/.) 
Capt. R.N. (17.) 
Major 14th Regt. Gn 
Col. late 86th Re et. (12.) 
Mayne, J. O. Capt. R. E. (12.) 
Mayne, J. T. B. Capt. 73rd Regt. (12.) 
Mayo, John I. late Lt. W. Norfolk Mil. (12.) 
Mayo, W. R. Asst. Commissary (1/.) 
Meade, H. R. Capt. R. KE. (17.) 
Meane, John Surg. 72nd Regt. 
late R.N. (10.) 
Meehan, Geo. Walker Lieut.-Col. 
Melgund,G.. J. Visewr. L t.(ret.)S.F.Gds.(12.) 
Lieut. (ret.) 8th or King’s (12.) 
Melville, P. Lawrence Lt. 97th Reet. (12.) 
Mends, Geo. C. Capt. R. N. 
Mends, Herbert Col. (ret.) 2nd W. I. R. 
Mends, J.D. Lt.-Col. (ret.) 2ndW.I. Reet. 
Mends, Sir W. R., KCB. Rear- a (12.) 
Sir W.L., CB. KCSI. Col. (12) 
Mesham, Arthur Capt. Ist R. Drs. (17.) 
Joun A. Lt. Monmouth Mil. (dl) 
Methuen, F. H. P. Lorp Col. R. Wilts. 
Mil. ADC. to the Queen 
Methuen, Hon. Paul 8S. Capt. 8. F. Gds. (17.) 
Col. Seo. Fus. Gds. 
Michell, Sir John, GCB. Lt.-Gen. Col. 86th 
Regt. (1/.) 


Maxwell, Hf. H. 
Maxwell, J. Balfour 
Maxwell, R. J. 
Maxwell, W. H. 
Maycock, J. G. 
Mayers, J. P, 


Col. R.H.A. (12.) 
Capt. Georgetown Art. 
Mil. (12.) 


| Middleton, F. D. Col. (17.) 
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Middleton, Six G. N. Broke, Bart., CB. 
Vice-Adm. (11.) 
Middleton, O.R. Capt. 4th King’s Own (17.) 
Middieton, W. G. Capt. 12th R. Lancers (1/.) 
Middleton, W. H. Hon. Corps Gent.-at-Arms 
*Mildmay, Sir Henry, Bart. Lt.-Col. Hants 
Yeo. (1/.) 
*Mildmay, H.A.St.J. Capt. Rifle Brigade(1/.) | 
Miles, H. R. W. Lieut. (ret.) 5th Fus, (Le.) | 
Miles, H. S. G. Lieut. 101st Regt. (1/.) 
Miles, Thos. G. Major N. Durham Mil. (1/.) 
Millar, J. A. Capt. 8. E. (1t.) 
Miller, D. 8. Lt.-Col. (10.) 
Miller, D. Capt. R.N. (1c) | 
Miller, Frederic, U.€. Lt.-Col. R.A. (1/.) | 
Miller, G. M. Lt.-Col. 79th Highls. (1/.) 





Miller, H. M. Capt. R.N. (12) | 
Miller, Robert B. _ Capt. RN. (10) | 
Miller, T. C. Lieut. 43rd Regt. (1/.) | 
Miller, William V. Paym. R.N. (1/.) | 
Miller, W. H., CB. Maj.-Gen. (1/.) | 


Milles, Hon. G. W. Lt.-Col. East Kent Yeo. | 
Milligan, Charles Major late 39th Reg. (1.) 
Millington, Walter Capt. 3rd Essex Art. | 
Vols. (11.) 

Mills, C. J. C. 
Milman, G. A. 

Milne, Sir Alex.,GCB. 
Milne, H. Maj.-General (1/.) | 
Milward, T. W., CB. Col. R.A. (1/.) 
Minchin,J.W. Capt. Paymstr.62ndRegt.(1/.) 
Minet, C. W. late W. Kent Yeo. (1/.) 
Mitchell, C.J. Capt. late Vict. Rifles (1/.) 
Moffat, Boland Col. | 
Moffatt, K. M. Col. (17.) | 
Molony, C. M. Capt. R.A. (1L.) | 
Molyneux, W.C. F. Lt. 22nd Regt. (12.) | 
Moncrieff, Alex., PRS. Maj.Edin. Art.Mil.(1/.) 
*Moncrieff, Geo. H. Lt.-Col. 8. F. Gds. (10.) | 
Moncrieff, L. N. Lieut. R.N. (10.) | 
Money, E. C. Capt. 87th Fus. (12) | 
Monson, Hon. D. J. Capt. (ret.) 96th Regt. | 
Montgomerie, Hon.G.A. Lieut. (ret.) Gr. 

Gas. (1/.) 

Montgomery, 8. G. 
Montgomery, W. E. 


Col. (ret.) 94th Regt. 
Col. R.A. (1L.) | 
Admiral (1/.) | 


3rig.-Gen. } 
Capt. 8. F. Gds. (1/.) | 
Montresor, H. E. Lt.-Col. (ret.) Gr. Gds. | 
Moore, Arthur W. Lieut. R.N. (11.) 
*Moore,A.G. Montgomery Lt.-Col.4th Huss. | 
Moore, G. P. Capt. 2nd N. DurhamMil. (10.) | 
Moore, H., CB. Lt.-Col. | 
Moore, If. C. Lieut. R.E. (12.) | 
Moore, John C. Capt. late Rifle Brigade (11.) 
Moore; R.C., CB. Major-Gen. R.A. (1/.) 
Moore, Thomas C.C. Maj.-Gen. R.M.L.I. 
Morant, W. 8. Capt. late Ge. Gds. (11.) 
Moray, H. E. H. Drummond Capt. 8. F. Gds. 
Moray, J.C. D.S. Major 28th Bo. N.I. (1/.) 
More, George Lt. 8rd Essex Art. V. (11.) 
Moreland, Jos. Capt. late H. A. C. 
* Morgan, Horatio Capt.Paym.100thReg. (1/.) 
Morgan, Charles F. Lt. late 11th Regt. (1/.) 
Morgan, J. P. Captain R, A. (1/.) 
Morice, James A. Major (ret.) R.M.L.I. (1/.) 
Morrell, H. Capt. late Essex Rifles (1/.) 
Morrieson, J. Lieut.-Col. (12.) 








Morrieson, R. Col. (10.) 






























































LIST OF ANNUAL SUBSCRIBERS. 


Naval Instructor (11.) 
Morrison, W. L. Lieut.-Col. R.E. (11.) 
Morse, H. B. Dep. Com. General (1/.) 
Mortimer, Stanley Capt. late 60th Rifles (17.) 
Morton, C. Brooke Lieut.-Col. 
*Morton, G. de C. Lieut. 6th Regt. 
Moseley,W.H. Capt. (ret.) 60th Rifles (1/.) 
Mostyn, Hon. M. late Paym. 21st R.N.B. Fus. 
Mostyn, Hon. Roger Lt.-Col. (ret.) 8S. F. Gds. 
Mount-Charles, G. H. Eartof Col. (h.p.) 
Ist L. Gds. 
Mountsteven, F.H. Capt. (h.p.) R.M.L.I.(1/.) 
Moysey, Charies John Capt. R.E. (1/.) 
Muir, W. Muir, CB. I. G. of Hosps. (1/.) 
Muncaster, Lorp  Capt.late Rifle Brig. (1/.) 
Mundy, A.M. Capt. late Notts. Mil. (17.) 
Mundy, Sir G. Rodney, KCB. Adm. (11.) 
Munro, Campbell Capt. late Gren. Gds. 
Munro,C.A. Capt. Bengal Staff Corps (1/.) 
Murchison, K. R., formerly of the 13th and 
58th Regts., and late Capt. Som. Yeo. (1/.) 
Murchison, R. M. Capt. late 50th Regt. (17.) 
Mure,Wm. Lt.-Col. (ret.) S. F. Gds. (17.) 
Murray,C.A. Scott Lt. 1st L. Gds. (i/.) 
Murray, John Lt.-Col. late Gr. Gds. (17.) 
wns Lorp J. C. P. Col. (ret.) 8. F. Gds. 
1/.) 
Murtogh, John 
Mussenden, W. 
Mylius, F. J. 


Morris, Mark 


Surg. (h.p.) 
Major 8th Hussars (1/.) 
Capt. Paym. 43rd Regt. (1/.) 


NAGHTEN, A. R. Maj. Hants Art. Mil. (17.) 
Nangle, W. C. Major R.A. (11.) 
“— G.T.C.,CB. Lt.-Gen. Col. 96th Regt. 
*Napier, Gerard J. 
Napier, R. H. 
Nares, G. 8. 
Nares, H. J. 


Capt. R.N. (11) 

Comr. R.N. (1/.) 

Capt. R.N. (17.) 
Lieut. 17th Regt. (1/.) 
*Nason, Jno. Lt.-Col. (12.) 
Nelson, Thos. MD. _D.1.G. Hospls. R.N. 
Nelson, Thomas Maj. E, & N. Y. Mii. A. (il.) 
Nelson, W. F. Capt. R.A. (10.) 
Neville, Edward _ Lt.-Col. (ret.) 8. F. Gds. 
Newdigate, Edw. Col. (17.) 
Newdegate, H.R.L. Lt.-Col. Rifle Brig. (1/.) 
Newton, W.E. Lt. late Ist Mid. Eng. V. (11.) 
Newton, W. 8S. Lieut.-Gen. 
Nicholetts, G. Major 27th Bo. N.I. (11.) 
Nicholls, Henry Maj. (vet.) 94th Reet. 
*Nicholson, Henry F. Capt. R.N. (1/.) 
Nicholson, Lothian, CB. Col. R.E. (12.) 
Nicholson, W. G. Lieut. R.E. (12.) 
Nicholson, 8. J. Major R.A, (17.) 
Nicoll, Chas. R. — Surg.-Maj. (ret.) Gr. Gds. 
Nicolls, Geo. Green Lt.-Col. late Gr. Gds. 
Nicolson, Six Fred. W. E. Bart. CB., Vice- 

Admiral (1/.) 

*Nicolson, Frederick Lieut. R.A. 
Noble, Andrew “rio sre Ae 
Nolloth, Edward, MD. Staff Surg. R.N.(1/) 
Norbury T. C. N. Col. late 6th Dr. Gds. 
*Norcock, Charles J. Lieut. R.N. (1/.) 
Norcott, Wm.8. R., CB. Major-Gen. (11) 
Norman, Henry Licut. late 10th Hussars 
Norman, H. W., CB. Major-Gen. (11.) 
*Norris,G. G. Capt. 2nd Warwick Mil. (17.) 
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North, J. 8. D. Col. late Q.O.L.I. Mil. MP. 
(11.) 

North, R. M. Maj.(ret.) Ind. Army (17. 10s.) 

North, Hon.W.H.J. Lieut. Oxford Yeo. 
late Ist L. Gds. (1/.) 

Northey, E.R. Capt. late 52nd L. I. (17.) 

*Northumberland, The Duxr of Lt.-Col. 
North. Mil. 

Nott, A. H. 

Nugent, C.B.P.N.H. 

Nugent, C. E. 

Nugent, Sir G. E., Bart. 
Gds. (1/.) 

Nugent, St. G. M. 

Nuthall, W. F. 


Capt. late I.N. 
Lieut.-Col.R.E. (11.) 
Lieut. late 43rd L.I. 
Lt.-Col. late Gr. 


Lt.-Col. (il.) 
Maj.-Gen. (12.) 


OBBARD, Harry S. 
O’Brien, A. V. 
O’Brien, Donatus 
O’Brien, E. D. C. Capt. R. E. (11.) 
O’Brien, J.T. N. Lt.-Col. (17.) 
O’Byrne, Robert, FRGS. Navy Agent (1/.) 
O’Connell, H. Lt.-Col. Mad. 8. C. (12.) 
O’Flaherty, R. J., CB. D. I. G. Hosps. (1/.) 
Ogg, G. S. W., MD. Surg. (1/.) 
Ogilvy, Thomas Col. late 2nd L. Gds. (1/.) 
O’ Hagan, James late War Office (1/.) 
O’Hea, J.B. Capt. late 25th K. O. Bor. (1/.) 
Oldfield, Chas. J. Lt.-Col. 
*Oldfield, Richd. Major R.A. (17.) 
Oldfield, R. B. Capt. R.N. (1/.) 
Oldham, H. H. Capt. 79th Regt. (1/.) 
Ommanney, F. G. Navy Agent (1/.) 
Ommanney, F. M. Comr. R.N. (1/.) 
Ommanney, H. M. Lieut. R.N. (12.) 
Ommanney, M. F. Lieut. R.E. 
O’ Neill, Wm. late Mil. Store Dept. (1/.) 
Onslow, A. Edw. Lt.-Col. late 8S. F. Gds. 
Ord, Sir H. St.-G., Kt,, CB. Maj.-Gen. R.E. 
Ormsby, Geo. F. Capt. 2nd Dr. Gds. (11.) 
Ormsby, Thomas Capt. late 92nd Highlrs. 
Osborne, Eric W. Lt.late 1st W. I. Regt. (1/.) 
*Ostrehan, E.S. Capt. Bomb. 8. C. 
Otway, Charles Maj.-Gen. R.A. (1/.) 
Otway, W. M. Capt. late Ist. Dr. Gds. (1/.) 
Ouchterlony, E. T. Capt. R.A. (1/.) 
Ouchterlony, T. H. Capt. R.A. (1/.) 
*Owen, G. A. Capt. late 107th Regt. (1/.) 
*Owen, C. H. Lieut.-Col. R.A. (12.) 
*Owen,R.G. Lt. 3rd Essex Art. Vols. (1/.) 
Oxley, J. 8. Lt.-Col. 19th Middx. V. (17.) 


Col. Beng. S. C. (1/.) 
Capt. 60th Rifles (1/.) 
Capt. late R.S.C. 


PADDISON, H. Ens. 43rd Middx. Vols. (1/.) 


*Page, 8S. F., Capt. and Adjt. Lon. Se. V. (1/.) | 


Capt. 29th Regt. (1/): 


Paget, C. H. M. 
Lt.-Gen. 


Paget, Lorp Geo. A. F. KCB. 
Col. 7th Dr. Gds. (1/.) ; 

Paget, G. E. Capt. Leicester Yeo. late 
Lieut. R. H. Gds. (1/.) 

Paget, Patrick L.C. Lt.-Col. late 8. F. Gds. 

Pakenham, C. W. Lt.-Col. late Gr. Gds. 

Pakington, Right Hon. Sir John 8. Bart. 
GCB. MP. (1/.) e 

Palk, Lawrence H. Lieut. 1st Devon Yeo. 
late Lieut. S. F. Gds. (1/.) 

Palliser, Sir Wm., KCB. __ Maj. (10.) 

Palmer, Frederick - —_ Lieut.-Col. 8. F. Gds. 


“Pearson, R. L. O. 





Palmer, John Capt. R.N. (11.) 
Palmer, Sir R., Bt. Col. (ret.) 2nd L. Gds. 
Pamphilon, F. W. Lt. 2nd 8S. Mid. R. V. (12.) 
*Panter, H. G. Major 22nd Regt. (1/.) 
"any H. Woodbine, CB. Col. 45th Regt. 

li. 

Parke, Wm., CB. 
*Parker, C. W. 

Mil. late 69th Regt. 
Parker, F. Cornet (ret.) 12th R. Lancers (10.} 
*Parker, F. G. 8S. Capt. 54th Reg. (17.) 
Parker, Rich. Lt.-Gen. Col. 5th Dr. Gds. (11.) 
Parkinson, F. F. Lieut. 17th Regt. (17.) 
Parlby, Wm. Lieut-Gen. Col. 21st Hus. (11.) 
Parnell, A. Capt. R.E. (1/.) 
Parnell, Hon. Tl. W. Lt. late R.N. (12.) 
Parnell, W. H. Lieut.-Col. Gr. Gds. 
*Parr, Henry H. Lieut. 13th L. I. (12.) 
Parratt, J. KE. T., MD. I. G. of Hosps. 
Parry, R. Cornet late 2nd R.N.B. Drs. (1/.) 
Parsons, L. H. H. Lieut. (h.p.) R.H.A. (11.) 
Parsons, Wm. Lieut. R.N. (12.) 
Pasley, Six T. Sabine, Bart. Adm. (12.) 
Patten, Right Hon. John Wilson, MP. Col. 

3rd R. Lance. Mil. ADC. to the Queen 
Patten, Eustace J. W. Capt. (ret.) 1st L. Gds. 
Paterson, H.W. Capt. (h.p.) 4th W.I. Regt. 

(17. 

Poiteson, David Aikman 

21st Fusiliers (1/.) 
Patterson, W.T. L. Col. (ret.) 91st Highrs.(11.) 
Patton, John = Lt.-Gen. Col. 47th Regt. (1) 
Paxton, A. F. Lieut. (h.p.) 11th Huss. (12.) 
*Payn, Wm., CB. Col. 72nd Highs. (11.) 
Payne, J. B. Capt. late 4th Mid. Art. V. (11.) 
Payne, W. R. Comr. R.N. 
Paynter, John Capt. (ret.) 8. F. Gds. 
Peacock, Geo. Master R.N. (11.) 
Pead, Leonard W. Lt. Suffolk Mil. Art. (12.) 
Pearce, Fras. G. Paym. R.N. (12.) 
Pearse, Geo. G. Lieut.-Col. R.A. 
Pearson, M.B. Capt. 2nd Mid. Art. V. (12.) 
*Pearson, C.K. —_Lieut.-Col. 3rd Buffs (17.) 
Col. (ret.) Gr. Gds. 
Peel, A. Lennox Col. late 52nd L. I. (12.) 
Peel, Cecil Lennox Lt.-Col. late S. F. Gds. 
Peel, Right Hon. Jonathan, MP. Lieut.-Gen. 
Peel, J. Floyd Capt. late S. F. Gds. 
Penfold, F. Paym. R.N. (17.) 


Maj.-General (17. 1s.) 
Capt. 4th R. Middlx. 


Major Paym. 


| Pennant, Hon. A. H. D. Lt.-Col. late Gr. Gds. 


Pennefather, R. Don. Lt.-Colel E. Kent Mil. 
Pennefather, R. P. Capt. R.E. 
*Pennethorne, L. P. Lieut. R. A. (12) 
Pennington, Edward War Office (17.) 
Penny, Stapleton Major R.A. (1/.) 
Penrhyn, Lorp E.G. D. Col. Comt. Royal 
Carnarvon Rifle Corps 
Peploe, D. Peploe Major 1st Heref. V. (17.) 
Pepys, Edm. late Lieut. 1st Drs. 
Perceval, Jno. J. Lt. (ret.) 17th Regt. (11) 
Perceval, Spencer Lieut.-Gen. 
Percy, George A. Capt. Gr. Gds. (1.) 
Percy, Hugh M., Lorn, U.€, Maj.-Gen. 
Petre, John Barney Capt. late 1st Drs. (11.) 
*Petrie, Martin Major (h.p.) 97th Regt. (12.) 
*Peyton, Francis Col. 98th Regt. (11.) 
Peyton, T. G, Major Heref. Mil. (17.) 
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LIST OF 
Col. Bom. 8. C. - 


Capt. R.N. (17.) 

Major R.E. 
*Philips, George Capt. 4th Hussars (1/.) 
Philips, N. G. Capt. late 47th Regt. 

Hon. Corps Gent.-at-Arms (1/.) 

Phillimore, Wm. Brough Capt. late Gr. Gds. 
Phillips, Sir B. T. Maj.-Gen. (1/.) 
Phillips, Courtenay Maj. late 15th Huss. 
Phillips, L. Guy Lt.-Col. Gr. Gds. (17.) 
Phillipps, ge Winsloe Lieut.-Col. RA. 
Phillipps, R. N. Major-Gen. 
Phillpotts, W. C. 
Philp, Francis L. Capt. 2nd R.N.B.Drs. (1/.) 
Philpot, John T. Paymast.-Gen. Office 
Philpot, Philip Maj (ret.) 28th Regt. (1/.) 
Phipps, C. E. Capt. 18th R. Irish (1/.) 
Phipps, R. W. Capt. R.A. (11.) 
Pideock, Henry H.F. Lt.103rd Regt. (1/.) 
Pideock, Thomas Paymaster R. N. 
Piers, C. B. Capt. and Paymaster R.A. 
*Piers, T. T. Lt.-Col. Bo. 8. C. (12.) 
Pilgrim, Chas. Capt. Bucks Yeo. (1/.) 


Phayre, R., CB. 4DC. 
to the Queen (11.) 

Philips, Alex. 

Philips, Geo. 
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Price, G. E. 
Prichard, A. 
Pringle, Charles 
Pritchard, G. D. 
Prowse, J. F. 
Prynne, John B. 
Puckle, Alfred D. 
Puckle, J. 


Lieut. R.N, (1/.) 
Col. Madras S. C. (12.) 
Capt. R.N. (1/.) 
Lieut.-Col. R.E. (1/.) 
Comr. R.N. (il.) 
Lt.-Col.R. M. L. 1. (10.) 
Lt. Lon. Scot. R. V. La 
Lt.-Col. M: id. 


Pugh, Horace, J. M. Lieut. R.N Wik 
| Pullen, W.J.S Capt. R. N. (11.) 
Pusey, E. B. Comr. R.N. 117.) 
Pye, Kellow Chas. Lieut. R.E. (10.) 


Major R.E. | 


Pilkington, J. B. Lieut. (ret.) ) Ce sylon Rifles 

Pilleau, H. G. Licut. R.E. (12.) 

Pinder, Geo. Col. (12.) | 

Pinnock, Harris N. Licut. late 71st H ihld 
L.I. (11.) 


late R.N (17.) 

Capt. 107th Re at, tar) 
Capt. 7th R. Fus. (1/.) 

if. ¥F. Major-Gen. 
Capt. 5th Fus. 


Platen, Count 
Playfair, W. M. 
*Plummer, H. 
Pocklington, E. 
Pocklington, F. 
*Pocklington, G. H. 
*Pole,C.V.N. 
Pole, Edward 
Pole, E. A. Capt. (ret.) 12th Roy: 
Pollard, Chas. Lieut.-Col. R.E. (1.) 
Ponsonby, Hon. A.J.G. Capt. late Gr. Gds. 
*Pooley, H. Capt. 3rd Ches. Art. V. 
Pope, James S. 
Pope, W. Agnew 
Popham, Brunswick Vice- 
Portal, R. Lt.-Col. late 5th R.I. Lancers 
Porter, Whitworth Lt.-Col. R.E. (17.) 
Porteous, F. P. 
*Portman, Hon. W. H. B. 
Som. Yeo. MP. (12.) 
Pote, C. St. Clair Lieut. 54th Regt. 
Powell, R. A., CB. Capt. 
Powell, Thomas H. 
Power, Sir W.T.J., KCB. 
Powys, Hon. Chi arle sJ.Fox Maj. 69th Regt. 
Powys-Keck, is ap OP Lt. Leicester Y. ath 
Powys-Keck, T. B. late Lt. 60th Rifles 
Pratt, Lorp G. M. Capt.(ret.) Gr. Gds. 
Pratt, Robert, CB. 
Pratt, Sir T. Simpson, KCB. 
37th Regt. 
Pre ndergast, G. A. Maj. Bengal S. C. (17. 
Prentis, W.T. Capt. late 2nd R.N.B.Drs. (1/.) | 
Prescott, A. S. K. Asst. Surg. R.A. (1/.) 


late Lt. Ist Beng. F. 


Col. late West 


R.N. 


Lt.-Gen. Col. 


Preston, Henry I. Lieut. R. A. (12.) 
Preston, W. i Lient. 73rd Regt. (1/.) 


Arthur Paymaster R.N. (1/.) 


Price, 
Col. R.A. (17.) 


Price, Edward, CB. 


Lieut. R.A. (1/.) 
r. (IL) 
Capt. 8. Middx. V. (17.) 


Capt. 8rd W. Y. Mil. (17.) 
Capt. R.A. 


Pym, Samuel 


QUICK, George, Engineer R.N 
RADCLIFFE, HH. 
*Raikes, G. A. 

Raikes, P. B. 

Raines, J. R. = Lieut.-Col. late 48th Reet. 
Rains, 8. W. Dep. Purvyr. to the Forces 
Raitt, Charles R. Col 
Raitt, HK. A. War Office (1/.) 
Ralston, W. C 16th Regt. (1/.) 
Ramsay, B. D. W. Major (12.) 
Ramsbotham, John Lt. R. Sussex M il. (17.) 
Ramsden, W.J.F. Capt. Cold. Gds. (10.) 
Randall, Alfred Capt. 13th L.1. 
*Randolph, G. G., CB. Rear-Adm. (1/. 10s.) 
Randolph, Chas. W. Col. late Gr. Gds. (1/.) 


Capt. late 


Ranfurly, Eart of. Capt. Gr. Gds. (11.) 
*Ratcliff, C. Lt.-Col. late Ist War. V. (11.) 
| Rawes, W. W. Lieut. R.A. (1/.) 


Lieut.-Col. 18th R. I. | * 
Lt.-Col. late Cape M. R. (1/.) | 

Lt.-Gen. Col. 12th Lancers 
il Lancers | 


Rawlison, George 
Rawlins, John 
Read, Constantine Lt.-Col.(h.p.) R.S.C. 
Read, C. C. 
Read, C. E. 
Read, John M. 


Maj. late lst W.I.R. (17.) 
Capt. 48th Regt. (1/.) 
(1) 
Surg. Gr. Gds. 

Lieut. R.N. (12.) 

Capt. 13th L. Inf. (12.) 


| Read, Philip Capt. 19th Middx. V. (1/.) 
Ready, C. Lt.-Col. (ret.) 55th Regt. (1/.) 


(12.) | 
late War Offices | 
(1/.) 
-Adm. (1/.) | 


Lieut. 24th Regt. (1/.) | 


| Re id, 
(17.) | 


Capt. late S. F. Gds. | 
Com.G.-in-Chief 


(E0.) 
(12.) | 
Col. (11.) | 


we 


*Ready John T. Capt. 66th Regt. (1/.) 


Reamsbottom, Alfred Lt. 82nd Regt. (17.) 
Reasch, F. Carne Lt. 6th Dr. Gds. (1/.) 


Redmond, J. P., 
Reed, Sir l., KC! 
— Ellis P. F. 
Reid oe. G. Capt. 
ACY. 
Reid, D. 

teid, George 
Reid, Wm. W. 
Reilly, W. E. 
Rennie, J. CB. 
Renny, Henry, CSI. 
Reynardson, C. B. 
Reynolds, John W. 
Ricardo, Horace Capt. Gr. Gds. 
Richards, W. IT. Staff Comr. R. N, (1/.) 
} Richardson, A. IH. G. Comr. R.N, (1/.) 
| Richmond, H. T. Major 5..©. P. (1/.) 
Ricketts, Geo. T. late Lt. 5th Dr. Gds. (17.) 
*Riddell, HW. S. Hutton Lt. 60th Rifles (17.) 
tidge, Robert Stuart Major (ret.) 836th Regt. 
Ridgway, Alex. Capt. Ist Devon Mil. 


CB. Col. (17.) 
>. Gen. Col. 44th Regt. (1/.) 
Lt.-Col. late Cold. Gds. (1/.) 
(ret.) Beng. Army (1/.) 
Capt. Bombay 8. C. (1/.) 
Lieut.-Col. 

Capt. (ret.) Beng. Cay. (17.) 
Capt. St. Kitt’s H. Art. (10.) 
M.,CB. Lt.-Col. R.A. (1/.) 
Capt. late I. N.(1/.) 
Major-Gen. (1/.) 
Capt. Gr. Gds. (1/.) 
Col. (1/.) 


Ridgway, T. G. Army Agent (1/.) 
Ripley, Thos. G. F. late Ord. Dep. (17.) 
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*Riviére, F. 

Robarts, H. C. 
Roberts, C. P. 
Roberts, H. B. 


Capt. 19th Surrey Vols. (17.) 
Dep. Lieut. 

Major R.A. (1/.) 

Lt.-Col. R.M.A. (17.) 


Roberts, Wm. Col. 5th Fusiliers (1/.) 
Robertson, D. Capt. 44th Mad. N.I. (1/.) 
Robertson, W. Maj. Ist R. E. Mid. Mil. 


Robertson, W. Maj. Mad. 8. C. (1/.) 
*Robinson, C. W. Capt. Rifle Brigade (1/.) 
Robinson, F. C. B. Capt. R.N. (1/.) 
*Robinson, G. C. Major 17th Lancers (1/.) 
Robinson, Sir Hercules G.R. K¢. (12.) 
Robinson, Henry Licut. R. E. (1/.) 
Robinson, W. T. Lt.-Col. late H.A.C. (12.) 
Rochfort, J.D. Capt. late R. Lane. R. (1/.) 
Rodd, John R. Capt. R.N. (12.) 
Roe, E. M. Lieut. 23rd R. W. Fus.(1/.) 
Roe, Herbert F. Paymaster, R.N. (1/). 
Roe, W. C. Surgeon, Ceylon Rifles (1/.) 
*Rogers, E. Capt. 8.0.P. (12.) 
*Rogers, J. E. V. Capt. 102nd R. M. Fus. 
Rokeby, H. Lorp, KCB. — Gen. Col. 77th 
Regt. (1/.) 

Rolleston, Jas. 
Rollo, Hon. R., CB. 
Romer, R. Frank 
Rooper, Boufoy 
Rose, W. M. 
Rossmore, UOrDd 
Ross, Albert E. 
Ross, John, CB. 
Ross, J. C. 


Comr. R.N. 
Major-Gen. (1/.) 
Lieut.-Gen. R.A. 

Lt. late 34th Regt. 
Ens. (ret.) 32nd Regt, (1/.) 
Lieut. lst L. Gds. (12.) 
Maj. 5th Fus. (1/.) 
Col. Rifle Brig. (1/.) 
Lieut. R.E. (1/.) 
Ross, William A. Major late R.A. (1/.) 
Ross, W. H. Maj. Bombay 8. C. 
*Roupell, C. M. Capt. Inns of Court V. (1/.) 
Rous, George Grey Lt.-Col. late Gren. Gds. 
*Rouse, Rolla Major late Suffolk Vols. (1/.) 
Routh, W. R. Lieut. 12th Regt. (1/.) 
Rowcroft, F., CB. Lieut.-Gen. (1/.) 
*Rowcroft, H. C. Capt. R.E. 
Rowley, C. J. Capt. R.N. (11) 
Rowley, H. F. Capt. (ret.) 78th High. (1/.) 
Rowsell, E. P. Capt. Lon. Vols. (1/.) 
Rudd, W. F. J. Major 1st R. Scots (1/.) 
Ruddell J. A. Lt.-Col. 25th K. O. Bordrs. 
Ruddiman, T. Capt. (ret.) M. Army (12.) 
Rumley, Randal Lieut.-General (1/.) 
Ruse, Richard Capt. late 9th Reyt. 
Rushout, Sir C.F. R. Bart. Capt. (ret.) 
R. H. Gds. 
Russell, Cecil H. Capt. Inns of Court V. (1/.) 
Russell, Sir Charles, Bart. U.€, Lt.-Col. 
(ret.) Gr. Gds. MP. 
Russell, Lorp Chas. Jas. Fox 
60th Rifles 
Russell, Christopher J. Capt. R. E. (17.) 
Russell, Charles R. T. Lieut. R.N. (1/.) 
Russell, Sir D., KCB. Lieut.-Gen, (1.) 
Russell, Lorp Edward, CB. Adm. 
Russell, F. H. Licut. late 8. F. Gds 
Russell, Godfrey Maj. Shropshire Mil. (1/.) 
*Russell, J.C. Capt. 12th R. Lancers (1/.) 
*Rutley, J. L. Capt. 2nd Mid. Art. V. (1/.) 
Rycroft, ©. A. W. Lieut. Hants Yeo. 


Lt.-Col. late 


Rycroft, Sir N., Bart. Capt. Hants Mil. (1/.) | Scott, T. A. 
y Vice-Adm. (1/.) | Scott, William 


Ryder, Alfred P. 


LIST OF ANNUAL SUBSCRIBERS. 
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SABINE, Sir Edw. KCB. DCL. FRS. 
Lieut.-Gen. Col. Commt. R.A. (1/.) 

Sadler, S.W. Paymr.-in-Chief 8. N. (1/.) 

Sainsbury, C. H. 8. Capt. late 91st Regt. (12.) 

St. Aubyn, Lionel Lt. (ret.) Mil. Train (1/.) 

St. ria 8.G.B. Capt. (ret.) 21st R.N.RF, 
1 





St. George, Sir J. KCB. Lt.-Gen. R.A. (12.) 
St. John E. B. Capt. (h.p.) 73rd Regt. (1/.) 
Salis-Schwabe, Geo. Capt. 6th Dr. Gds. (11.) 
Salmond, Wm. Capt. R.E. (1/.) 
Saltoun, Alex. Lorp Lt.-Col. late Commt. 
Aberdeen Mil. (17.) 
*Salusbury, Fred. O.,CB, Maj.-Gen.(1/.) 
Salwey, Alfred Dep. Com.-General 
Sandeman, D. G. Capt. Ist W. Nor. Mil. (1/.) 
*Sandeman, J. E. Lt. Beng. 8. C. (1/.) 
Sanders, Gilbert H. Capt. Barrack Mas. (1/.) 
Sandilands, Philip H. Major R.A. (1/.) 
Sandhurst, W. R., Lorp, GCB. GCSI, 
Gen. Col. 38th Regt. (1/.) 
Sandland, Robt. Lt. Georgetown Mil. (1/.) 
Sandwith; J. H. Lt. R.M.L.I. (12) 
Sandys, Edwin W. Capt. R.A., Adjt. 
Forfar and Kincardine Mil. (1/.) 
Sankey, Wm. Col. 62nd Regt. (11.) 
Sargent, J. N. CB. Col. h.p. 3rd Buffs (1/.) 
Sartorius, Sir George Rose, KCB. Ad- 
miral of the Fleet (1/.) 
Sartorius, E. H. 
Sartorius, G. C. 
Sartorius, R. W. 
Saunders, Arthur 
Saunders, H. F. 
Gentlemen-at-Arms 
Saunders, J. M. 


Lieut. 59th Regt. 

Lt. Ben. S. C. 

Capt. 6th Bengal Cay. 
Capt. R.A. 

Lt.-Col. Hon. Corps 


Lieut. R.A. (17.) 
Saurin, E. Admiral (1/.) 
Savile, Albany R. Lt. 18th R. I. (1/.) 
Sawyer, C. Col. late 6th Dr. Gds. (17.) 
Sawyer, G. W. Lieut. 1st Bomb. N.I, 
Saxe Weimar, H. S. H. Princk Wm. Au- 


gustus Edward of, CB. Major-General 
(12.) 
Sayer, J. KR. 8., CB. Col. (1/.) 


Scarlett, LeopoldJ. Y.C. Capt.S.F.Gds.(1/.) 
Schaw, H. Lt.-Col. R.E. 
Schomberg, G. A., CB. Maj.-Gen. (1/.) 
Sconce, G. C. Lieut. late I. N. (17.) 
Scott, A. de C. Major R.E. (1/.) 
Scott, B.H. 2. Capt. late S. F. Gds. (12.) 
Scott, Hon. Chas. Grantham late Col. 
8. F. Gds. 
Scott, C. H.S. Major Beng. 8.C. (17.) 
Scott, Lorp Charles T. Capt. R.N. (1/.) 
Scott, E. W. 8. Major-Gen. R.A. (1/.) 
Scott, F. Sibbald Sub-Lieut. R.N. (1/.) 
Scott, H. B. Lieut.-Col. (h.p.) 9th Regt. (12.) 
Scott, Hen. Young D. Maj.-Gen. (ret.) R.E. 
Seott, J. D. Col. late Madras Art. (17.) 
Scott, L. K. Lieut. R. E. (17.) 
Scott, R. A. E. Capt. R.N. (17.) 
Scott, P. G. Col. 36th Bengal N.I. (17.) 
Seott, Sir Sibbald David, Bart. Capt. late 
R. Sussex Mil. Art. (12.) 

Capt. Beng. 8.C. (12.) 

Capt. late Ist R. Drs. (17.) 


Scott, W.C. E. Capt. late 3rd W. I. Rest. 








Scovell, E. W. Col. late 96th Regt. 
Scriven, Horace W. Capt. 25th K. O. Bordrs. 
Scriven, John Lt.-Col.Commt.R.S. Mid. Mil. 
Scrymgour, Wm. Capt. R.N. (11.) 
Seafield, J. C. Eart of late R.N. 


Seaman, W. C., MD. D.I.G. of Hosps. (1/.) 
Seddon, H. C. Capt. R.E. (1/.) | 
Sedgwick, Leonard Lt. R. Flint Mil. (17.) 
Sefton, W. P., Eartof lateCapt. Gr.Gds.(2.) 


Selwyn, Jasper H. Capt. R.N. (11.) | 
Seton, J. L. Capt. (ret.) 102nd L,I. (1/.) 
Seton, W.C. Capt. (ret.) 82nd Regt. (1/.) 
*Sewell, T. D. Capt. R. Lond. Mil. (12.) 
Sexton, M. J. Capt. R.A. (1/.) 
Seymour, Francis, CB. Maj.-Gen. 
*Seymour, F. Beauchamp P., CB. Rear-Adm. 
Seymour, F. H. A. Capt. Rifle Brigade 
Seymour, Leopold R. Lt.-Col. Gr. Gds. (12) 
*Seymour, Lorp W. F. E. Lieut.-Col. 
Cold. Gds. (10.) 


Shakerley, Sir Charles W. Bart. Lt.-Col. 
5th Batt. Cheshire V. (1/.) 
Nae Benjamin Comr. R.N. (11.) 


Sharpe, M.S. Capt. (ret.) Mil. Train a 
uns. C. Aug. Gen. Col. 74th Highs. (17.) 
Sheffield, Sir Robt. Bart. Major (ret.) R.H. 

Gds. 


Shelley, Charles Col. (ret.) S. F. Gds. 


Sherson, Alex. Nowell Capt. (1/.) 
Shervinton, C. R. Lieut.-Col. (1/.) 
Shewell, W. V. Lt.-Col. Bom. 8.C. (1/.) 
#Shipley, W.D. Major 58th Regt. (1/.) 
Shirley, James C. Capt. 100th Regt. (1/.) | 
Shirley, Sir Horatio, KCB. Lieut. -Gen. ( (1Z.) | 


S.C. 
Gds. 


Showers, Chas. Lionel Col. Beng. 
Shuckburgh,G.T. Francis Maj. late 8. F. 
Shute, C. C., CB. Major-Gen. (1/.) 
Siborne, H. T. Lt.-Col. R.E. (1/.) 
— O62 W. Capt. late 1st Drs. 


Sich, Arthur J. Capt. 2nd Middx. V. (1/.) 
Silk, Geo. C. Lieut. late S. Middx. Vols. (17.) 
Sillery, Charles Col. (ret.) 30th Regt. (1/.) 
Silver, Hugh A. Lt.-Col. 9th Essex V. (1/.) 
Sim, C. A. Capt. R. E. (17.) 
Sim, E. C. Major R.E. (1/.) | 


Simons, Alfred L. Lieut. 15th Regt. (1/.) | 
Simpson,Chas.H. — Lieut.74th Highlrs. (1/.) | 
Simpson, Cortland H. Capt. R.N. (12.) | 
Simpson, D. _ Lieut.-Gen. Beng. Army (11.) | 
Simpson, G@. W.Y. Maj. -Gen, R.A. (12.) | 
Simpson, R. Hamilton 
33rd Regt. 
Sinclair, the Hon. the Master of 
late 57th Regt. (1/.) 
Sinclair, W. Thomson, late Dep. Com.-Gen. 
Singer, Morgan Capt. R.N. (17.) 
Singleton, John Maj.-Gen. 
*Sitwell, H. C. Capt. 91st Regt. (1.) 
Sitwell, H. 8. Capt. R.E. 
Skinner, G. B. Lieut. 15th Regt. 
Skinner, P. K. M., CB Maj.-Gen. (1/.) 
Skinner, T. H. Capt. 1st W. York Militia, 
Lieut. (ret.) 8th or King’s (1/.) 
Skinner, Thos. Major late Ceylon Rifles 
Skipton, 8. 8. MD. Surg. 25th Regt. 
Skrine, H. Capt. 43rd Middx. Vols. (1/.) 


Col. 


Major and Paym. | 


LIST OF ANNUAL SUBSCRIBERS. 
Scourfield, J. A. P. Lt. 12th R. Lancers (1/.) | Slade, Charles G. 





| 


| 
| 





| Smyth, Wm. Jas. 


Capt. Rifle Brig. (14. 
Major-Gen. R.E. 


Slade, William H. 
Sladen, Joseph 

Slingsby, I. Capt. (ret.) R. H. Gds. (10.) 
Smart, Sir Robt. KCB. KH. Adm. (11.) 
Smith, Astley C. Major (ret.) 25th K.O. 


Borderers (11.) 
Maj. Mad. 8.C. (1.) 


Capt. (12.) 


Smith, C. B. Lucie 
Smith, Carlton Capt. Jst R.Surrey Mil. (12.) 
Smith, Edwd. L, Capt. N. Durham Mil. (10.) 
Smith, Felix V. , Capt. late 2nd Dr. Gds. 
Smith, Gerrard Lieut.-Col. 8. F. Gds. 
Smith, H. Fowle,MD. Staff Surgeon (1/.) 
Smith, Ty. Porter Lt. h.p. Rifle Brig. (1/.) 
Smith, James Webber, CB. Major-Gen. 
Smith, Jervoise Capt. R. Edmonton 
Rifles, MP. 


Smith, Sir J. M. Frederic, KH. Gen. Col. 
Commdt. R.E. 

Smith, Joshua Simmonds Maj.-Gen. (1/.) 

Smith, J. H. Col. R.E. (1/.) 


Smith, M.W.,CB.Maj.-Gen.Col.20th Hus. (17.) 
*Smith, Percy G. L. Major R.E. (11.) 
Smith, P. H. Lieut, 11th Regt. (12.) 
Smith, Rob. M. Capt. R.E. (10.) 
Smith, Thomas Army Agent 
Smith, Thomas Charlton Lt.-Gen. (17.) 
Smith, W. Major R.A. (17.) 
Smith,Wm. Lea Lt. (h.p.) 138th L.I. (10.) 
Smith, W. Sidney Adm. 
Smyth,G.J.F. Lt.-Col. Coldm. Gds. (12.) 
Smyth, Henry, CB. Major-Gen. (11.) 
Smyth, Henry Augustus Col. R.A. (11.) 
Smyth, J. H.,CB. Maj.-General R.A. (1/.) 
Smyth, James 8. Capt. late 63rd Regt. (11.) 
Major-Gen. 2 =] 
Somerset, Edw. A., CB 
Sondes,G. W. Lorp Capt. late R.H. Gds. au) 
Sotheby, Edward 8.,CB. Rear-Adm. (11.) 
Sparks, R. W. Capt. 7th R. F. (17.) 
Spearman, H. R. Capt- Beng. 8.C. 
*Spencer, Hon. J. W.S. Rear-Adm. 
Spencer, Hon. R. C. H. Col. (ret.) R.A. 
Spicer, R. W. Capt. late 16th Lancers 
Spink, John, KH. Gen. Col. 2nd Queen’s (1/.) 
Spragge, F. P. Lieut. R.E. (1/.) 
Sprot, John Lieut.-Col, 91st Highlrs. (1/.) 
| Stacey, Wd. War Office (1/.) 
Stafford, P. P. Leslie Major M. S.C. 
Stair, J. "Bart of Capt. late 8. F. Gds. (1/.) 
Stanhope, Sir Edwin .S. Bart. Capt.R.N.(1/.) 
Stanhope, Philip 8. Gen. Col. 13th L.I. (12.) 
*Stanhope, Walter T. S. Capt. Ist W. 
York Yeo. (11.) 
Stanley, C. E. H. Lt.-Col. Gr. Gds. (11.) 
Stanley, F.S. Lt.Hants Yeo.late R.H.Gds.(11.) 
St anley, Hon. Fred. A. Major 2nd Lance. 
Mil., late Capt. Gr. Gds., MP. (12.) 
Stanley, Hans Sloane Lt. (ret.) 16th 
Lancers (1/7.) 


| Stanley, Hon.J.C. Lt. Pre (ret.) Gr.Gds.(10.) 


Stapleton, F. G. Capt. (ret.) 33rd Regt. 
Stapleton, Hon. Miles Capt. Cold. Gds. (17.) 
Stapylton,G.G. C. Col. (h.p.) 32nd L.1. (12.) 


Staunton, Geo. Lt.-Gen. Col. 92nd HighIrs. 
Statham, HH. 
Ste weley, Edmund 


Capt. 33rd Lane. V. (1/.) 
Major R.A. (1/.) 
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LiST OF ANNUAL SUBSCRIBERS. 


*Stawell, W. St. L. Alcock Lt.-Col. N. | 
Cork Rifles (12.) 
Steele, Aug. F. Col. (12.) | 
Steele, Sir‘. Montague, KCB. Maj.-Gen. (12.) | 
Steer, Chas. B. Capt. 1st Royal Scots (17.) | 
Steevens, N. Lieut.-Col. (1/.) | 
Stephen J. Grant Major R. Lane. Mil. Art. | 
Stephens, Cecil J. Lt. (ret.) 12th R. Lanc.(1l.) | 
Stephens, Edmund Capt. R. E. (11) 
Stephens, F. S. M. Capt. 2nd R. Middx. Mil. 
Stephenson, Chas. Capt. 22nd Middx. V. (1/.) 
Stephenson, F. C. A., CB. Col. Com. S. 
¥. Gds. (12.) 
Stepney, Sir John Cowell, Bart., KH. 
Col. late Cold. Gds. MP. (12.) 
Sterling, John B. Capt. Cold. Gds. (10.) | 
Stevens, L. Lieut.-Col. 12.) | 
Stevens, Stephen, J. Licut. 90th Regt. (1/.) | 
Stevens, Win. Capt. (ret.) 2nd or | 
Queen’s 
Stevenson, Hew 
Stevenson, R. A. 
Stevenson, W. G. 


Lt.- | 


Capt. late 6th Innis. Drs. | 
Capt. R.A. (11.) | 
Lieut. late 8. F. Gds. | 
Steward, C. B. Capt. Ist W. I. Regt. (12.) | 
Stewart, D. 8. late Capt. 11th Hus. | 
Stewart, Hon.R.11.Capt.(h.p.)42ndHigh. (1/.) 
Stewart, R. McG. Lieut. R. A. (1/.) 
Stewart. R. C. Lt.-Col. (h.p.) 2nd Regt. 
Stewart, John D. H. Lieut. 11th Hus. (1/.) | 
Stewart, Sir H.,GCB. Adm.of the Fleet (12.) | 
Stewart, R. F.S. Capt. Roy. Ayrshire Mil. | 
late Lieut. S. F. Gds. (1/.)j | 
Stewart, Ton. WalterJ. Lt.12th R. Lane. (1/.) | 
Stewart, W. Houston, CB. Rear-Adm. } 
(1.) 
Stirling, Francis 
Stirling, J. 8. 
*Stirling, W. 
Stock, H. J. 
Stocker, M. E. C. 
Stoker, W., Beauchamp 
Regt. (1/.) 
Stokes, Alfred 


Comr. R.N. (12.) | 

Major R.A. (1/.) | 
Lieut.-Col. R.A. (1/.) 
Capt. Bom. 8.C. (17) | 
Major R. A. (1/.) 

Lt. 2nd W.LI. | 


Capt. 38th Regt. (17.) | 
*Stone, Cecil P. Capt.(h.p.)77th Regt. (12.) | 
Stone, George H. Major R. A.. (1/.) } 
Stone, W.H. Capt. 1.8. Gloucester Mil. (12.) | 
*Stoney, F. 8. Capt. R.A. | 
Stopford, Hon. F. W. Lt. Gr. Gas. (1.) | 
Stopford, Hon. J. M. Lt. Edin. L. I. Mil. (1/.) 
Stopford, Richard H. Vice-Adm. (1/.) 
Storer, Arthur T. Major R.E. (11.) 
Storks, Right Hon. Sir Henry K. GCB. | 

GOMG. Lt.-Gen.Col. 20th Regt., M.P. (1/.) 
Stourton, Marmaduke Capt. 63rd Regt. 
Stracey, Henry H.D. Lt.-Col. 8. F. Gds. 
Strahan, William Capt. R.A. 11.) 
Strange, A., FRS., FRAS. Lieut.-Col. (17.) 
Strange, Tom Bland Lt.-Col. R.A. (12.) 
Strangways, W. A. F. Major R.H.A. 
Strathmore, Ear of Lt. late 2nd L. Gds. 
Streatficld, Sidney R. Lleut. late R.N. (11.) 
Strickland, Edw., CB. Dep.Controller (17.) | 





Stuart, Charles Lt.-Gen. Col. 46th Regt. (12.) | i 
Lt.-Col. (ret.) | *Thesiger, Hon. Fred. A., CB. Col. ADC. 


Stuart, J. F. D. Crichton 
Gr. Gds. MP. (1/.) 

Stuart, Wm. Jas. 

*Stuart, Wm. Tyler Maj. late 17th Regi.(1/.) 


| *Swindley,J.E. 


Lt.-Col. R. E. (1/.) | Thomas, C. D. 
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Stuart, W. T. Capt. Beng. S.C. (1/.) 
Stucley-Stucley, Six George, Bart. Lieut.- 
Col. late Devon Mil. Art. (12.) 
Studd, Edward Major-Gen. 
Studdert, R. A. FitzGerald Capt. Lond. 
Art. V. (1/.) 
Sturgeon, Chas. Ens. late 24th Regt. 
Sturt, N. G. Capt. R.E. (1/.) 
Sturt, C.N. Lt.-Col. late Gr. Gds. MP. (11.) 
Sulivan, G. L. Capt. R.N. (1/.) 
Sulivan,G.A.F. Col. (ret.) 5th R. I. Lans. 
Sullivan, J. E. C. Paymaster R.N. (1/.) 
Suttie, James Grant Major Haddington 
Mil. Art. (1/.) 
Swaine, L. V. 
*Swan, J.P. 
Swann, Jno. 8. 
Sweny, G. A. 
Swinburne, C. H. 


Lieut. Rifle Brig. (11.) 

Major 3rd R. Midlx. Mil. (17.) 
Capt. late 22nd Regt. (1/.) 
Capt. 7th Fus. (12.) 
Admiral (17.) 

Lt.-Col. 15th Hussars (1/.) 
*Swiney, G. Clayton- Capt. 32nd L. I. (12,) 
*Swinfen, F. H. Lt.-Col. (h.p.) 5th Dr. Gds. 
Symes, W. Alex. Capt. 94th Regt. (1/.) 
Symonds, C. E. H. Lieut. late R.A. 
Symonds, T. E. Capt. R.N. (12.) 


TABUTEAU, A. O. Capt.93rd Highrs. (12.) 
Talbot, C. R. M., MP. Dep. Lieut. 
Talbot, Hon.R.A.J. Capt.1st L. Gds. (12.) 
Talbot,Hon.W.L. Lt.-Col.(h.p.)21stFus.(11.) 
Talbot-Harvey, W. Maj. late Suffolk Art. 
Mil. (17.) 
Tandy, Dashwood G. Comr. R.N. (11.) 
Tanner, Edward Major, 8th or King’s 
Tanqueray, C. Waugh Lt. Lon. Scot. V. (il) 
Taplin, Thomas Surg. late Mad. Army (11.) 
Tarbet, P. G. Capt. R. E. (11.) 
Tate, Jas. Roddam Paym. R.N, (11.) 
Tatham, Edward, C.B. Rear-Adm. 
Tatham, W. I. Lieut. R. A. (11.) 
Tattnall, R. C. Capt. R.N. (12.) 
Taylor, Arthur Joseph Lieut.-Gen. R. A. 
Taylor, Brook Lt.-Gen. Col. 2nd W.I. Regt. 


Taylor, The Rev. H. A., MA. late Chaplain 


to the Forces 
Taylor, Sir H. G. A., KCB. 
Taylor, R. C. H., CB. Maj.-Gen. (1/,) 
Teasdale, W. Lt. late 1st W. York Art. V. 
Teck, F., GCB. H.S.H. Duxe of Hon. 

Col. Surrey Art. V. (17.) 
Tempest, Thos. R. P. Col. 
Templer, C. B. Lieut. late I. N. (17.) 
Templetown, Viscount, KCB. Lt.-Gen. 

Coi. Commt. 60th Rifles (1/.) 
Tennyson, Julius Capt. 17th Reg. (17.) 
Terry. A. F. Capt. 60th Rifles (17.) 
*Terry, Frederick S. Capt. 25th Regt. (1/.) 
Teschemaker, T. R. Maj. (ret.) R.A. (12.) 
Tew, Cyril B. Capt. 15th Regt. (i2.) 
Thackeray, E.T.U.€. — Capt. R. E. (12) 
Thelluson, A. G. B. Major late Cold. Gds. 
Thelwall, E. D. Capt. R.M.A. (12) 
*Thesiger, Hon.C. W. Lt.-Col. 6th Drs. (11.) 


Gen. (117.) 


to the Queen (11.) 
Capt. Cold. Gds. (17.) 


Thomas, H. J. Lt.-Col. (ret.) R. A. (12.) 
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Thomas, J. W., CB. Col. (12.) 
Thomas, Montagu Capt. R.N. (1/.) 
*Thomas, William H. Capt. 1st Surrey V.(1/.) 
Thompson. C. H. Lieut. R.TL.A. (12.) 
Thompson, Daniel Major 
Thompson,G. A. Lt.late 12th R. Lancers (1/.) 
*Thompson, P.§.CB. Col. 14th Hus. (./.) 
Thomson, Harry Gen. (1/.) 
Thorndike, D. Lt.-Gen. Col. Com. R.A. (1/.) 
Thornton, C. E. Major, late $.0.P. (1/.) 
*Thornton, E.Z. Lieut. 104th Beng. Fus.(1/.) 
Thorold, Cecil Capt. Ist L. Gds. (17.) 
*Thorold, George E. Col. (r.f-p.) Lt.-Col. 
Kent Vols. (11.) 
Thuillier, Sir H. E. L., KCSI. Col. R. A. (17.) 
Thurlow, H. H. Lt. 13th LI. (12.) 
Thursby, Jas. L. Maj. (ret.) 17th Regt.(1/.) | 
Thurston, W. French Non. Asst. Surg. 3rd | 
Middx. Art. Vols. (12.) 

Thursby, Rich. H. Lt.-Col. late Cold. Gds. 
Thynne, Alfred W. Lt.-Col. late Gr.Gds. (1/.) 
Tidy, T. H. Maj.-Gen. 
Tipper, H. Roe Capt. 6th T. Ham. V. (1/.) | 
Tippetts, A. M. Surg. 5th Fus. | 
Tipping, Alfred 

Tipping, H. T. G. 
Tireman, Hy. Stephen 
Todd, T. Fentham 





Lt.-Col. late Gr. Gds. 
Lieut. R.N. (1/.) | 
Maj. (ret.) R.A. | 

Lt. 62nd Regt. (11.) 

Toler, James O. Litut. 74th Highs. (12.) | 

Tollemache, W. A. Capt. late 2nd L. Gds. 

Tombs, SirH., KCB.U.€.Maj.-Gen.R.A.(1/.) | 

Tomline, G. Col. N. Lincoln Mil. M.P. 

Tomline, Wm. Capt. late 10th Huss. (1/.) | 

Tompson, W. D. Major 17th Regt. (12.) 

*Tompson,H.S. Capt. N. Durham Mil. (1/.) | 

*Tonnochy, Valens Major 81st Regt., (1/.) 

Torriano, C. E. Major R.A. (1. 

*Tottenham, C.J. Lt.-Col. Denbigh Yeo. 

Capt. late 2nd L. Gds. (11.) d Be 

Tottenham, H.L.A. Maj. 38th Beng. N.I. (12) | 

Toulmin, A. late H.E.1.C.S. (1/.) 

Towneley, Richard H. Lt. 2nd L. Gds. (12.) 

Townsend,J.C.C. Maj.(ret.) N.CorkRifles(1/.) | 

Townsend, Samuel P. Capt. R.N. (11.) | 

Townshend, H. D. Gen. Col. 25th Regt. (1/.) 

Tracy,Hon.C.Hanbury late Lt.R.N.MP.(12.) | 

Tracey, Harry A. Capt. R.A. (17.) 

Travers, James, U.@. Major-Gen. (1/.) | 

Treffry, Fred. Asst. Paymr. Control Dep. (1/.) | 

*Trefusis, Hon. W. R. Lt.-Col. $.F.Gds. (1/.) | 

Tremayne, A. Lt.-Col. late 12th Lt. Drs. (1/.) 

Trench, C. Capt. R.A. (12.) | 

Trench, Hon. C.G. Capt. 1st. R. Drs. (1/.) 

Trench, Frederick Capt. 20th Hussars (11.) 

Trench, Hon. W. Le Poer Major R.E. (12.) | 

Trevelyan, Sir C. E., KCB. (11.) | 

*Trevelyan, H. A. Col. late 7th Hussars | 

Trevelyan, J. Harrington Lt.-Col. (1/.) 

Trevelyan, H. W., CB. Major-Gen. R.A. (1/.) | 

. Capt. R. E. (12.) 

Col. 14th Regt. (11.) | 

Major R. E. (17.) | 

Lt.-Col. (ret.) 18th Regt. 

Lieut. R.N.R. (1/.) 
Lt.-Gen. Col. 53rd Regt. 
Lt.-Col. Gr. Gds. (1/.) 


Trevor, E. A. 
*Trevor, W. C., CB. 
Trevor, W.8. 
Tritton, IF. B. 
Trivett, J. F. 
Trollope, C., CB. 
Trotter, H. 





| Tulloh, Alex., CB. 


| Turner, Geo. H. 


| Tylee, Alfred 


| Vander-Meulen, J. H. 


| Vereker, T. G. 


Vesey, Hon. J. R.W. 


LIST OF ANNUAL SUBSCRIBERS. 


Trotter, Henry Capt. R. B, (17.) 
Trousdell, W.G., MD. D. I. G. of Hosps. (1/.) 
‘Troyte,Chas.A.W. Maj-1st Devon V. (1l.) 
Tryon, George, CB. Capt. R.N. (10.) 
*Tryon, J. Capt. 39th Regt. 
Tubby, J. H. Assist. Com.-Gen. (1/.) 
Tufnell, Edward Lieut. 18th R. I. (12) 
Tuite, Hugh Manley Maj.-Gen. 
*Tulloch, Alex. B. Capt. 69th Regt. (11.) 
Gen. (1/.) 

Lt.-Col. R.H.A. (17.) 

Lt. 28th Middx. V. (12.) 
Major R. A. (1/.) 

Capt. late K.0.L.1. Mil. 
Maj. late 8th or King’s (11.) 
Tupper, G. Le M. Lt.-Col. R.H.A. (17.) 
Turbervill, T. P. Lieut.-Col. R.A. (17) 
Turnbull, J.R. Lt.-Col. (h.p.) 1st R. Drs. (11.) 
Capt. 17th Regt. (1/.) 
Lt. 73rd Regt. (11.) 
Capt. 26th Regt, (11.) 


Tulloh, J. 8. 
Tully, Thos. 
Tupper, A’. de Vie 
Tupper, C. W. 

Tupper, De Vic 


Turner, J. Trench 
Turner, T. 


| Tuner, W.Webb Capt.3rdSussex Art. V.(1/.) 


Turnour, Edmund E. Comr. R.N. (11.) 
Turquand, W.M.G. Capt. Cold. Gds. (17.) 
Tweedie, Michael Major R.A. (11.) 
Twemlow,Geo. Lt.-Gen.Col.Comm.R.A.(11.) 
Twentyman, A.C. Capt. 4th King’s Own (12.) 
*Twyford, H. R. Lt.-Col. Hants Vols. 
Capt. late 36th Regt. (12.) 

Col. (ret.) R.A. (10.) 

Major R.E. (1/.) 


Tyler, E. 8. 


| Tyrrell, Avery Capt. 5th W. York Mil. (12.) 


Tyssen, F. S. D. Lieut. late 4th Dr. Gds. (12.) 
Tytler, J. M. B. Frazer, CB. Maj-Gen. (17.) 


UPTON, Hon. Arthur 
Utterson, A. H. 


General (1/.) 
Major 17th Regt. (1/.) 


VACHER, F.S. 
Vandeleur, C. T. B. 
Vandeleur, T. B. 


Lt.-Col. (1/.) 
Capt. 12th Lancers (17.) 
Capt. 7th R. Fus. (12) 
Lt. 50th Regt. (1/.) 
Van de Weyer, A. S. B. Capt. Gr. Gds. 
Van-Heythuysen, Gerard Lt. 14th Reet. (1/.) 
Van-Straubenzee, T. Major R. A. (1/.) 
Varlo, Henry Capt. (h.p.) R. M. 1.1. 
Vassall, Rawdon J. P. Lieut.-Gen. (11.) 
Vaughan, Hon. E. C. Capt. Rifle Brig. (1/.) 
Vaughan, H. B. Maj. (1/.) 
Vaughan, J. F. Lt.-Col. R. Mon. L. I. M. 
Vaughan, J.L., CB. Maj.-Gen. (1/.) 
Venner, L. 8. Major (1/.) 
{ Major 
Verney, Sir Harry, Bart. Major late Gr. 

Gds. MP. (1L) 
Vernon, G. A. Lieut.-Col. late Cold. Gds. 
*Vesey, G. H. Col. R.A. (11.) 
Capt. Cold. Gds.(17.) 
Vickerman, W. J. Capt. 36th Middx. V. (12.) 
Vickers, C.B. Lt.-Col. 2nd Midx. V. (17.) 
Villiers, Hon. G. P. HH. Capt. Gr. Gds.(1/.) 
*Vincent, C. E. H.,FRGS. Lt. 23rd R. W. 
Fus. (1/.) 

Vivian, H.H.P. 
Voules, W. J. 
Voyle, G. E. 


Capt. late 22nd Regt. (11.) 
Capt. 7th Fus. (1/.) 
Major-Gen, R.A. (11.) 
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Vyner,R. C.de Grey Capt. (ret.) Gr.Gds. (17.) 
Vyse, G. Howard Col. (ret.) 2nd L. Gds. 


*WADE, Hamlet Coote, CB. Col. (12.) 
Wade, J. P. Major (ret.) Beng. Army (1/.) 
Wadman, A.J. P. Capt. (ret.) King’s Dr. Gds. 
(10.) 
Wahab, G. D. 
Wahab, H. J. 


Capt. 20th Regt. 
Maj. Paym. 48th Regt. (1/.) 
*Wake, A. J. Major R. A. (12.) 
Wake, R. W. Lt.-Col. (h.p.) R. Afr. Corps 
Walden, Viscount Lt.-Col. late Gr. Gds. 
Wale, Rey. Henry J. late Lt. 2nd Drs. 
Walhouse, Edward Capt. (ret.) 12th Regt 
Walker, A. Capt. (ret.) 79th Highlrs. (1/.) 
Walker, C. fa oe 
Walker, D. Corrie Capt. R.EB. (10.) 
Walker, Edw.Capt. (ret.)21stR.N.B.Fus. (1/.) 
Walker, F. W. E.F. Capt. 8. F. Gds. (12.) 
*Walker, G&.. G. Major Scottish Bor- 

derers Mil. (1/.) 

W: alker, Sir Geo. R. Bart. 
Walker, Henry C. R.N. (12.) 
Walker-Myln, Hercules Lieut.-Col. 
Walker, John Capt. late 66th Regt. (1/.) 
Walker, John India Ollice 
Walker, John B. Capt. R.A. (17.) 
Walker, 8S. Lt.-Col. late Q. O. L. Inf. Mil. 
Walker, W. Capt. late 69th Regt. (1/.) 
Walker, W.L. Lt.-Col.(ret.) IndianArmy(1/.) 
Walker,W.O. Capt.late7thR.Lanc. Mil. (1/.) 
Wallace, Chas. J. 8. Col. 25th K.O.B. (1/.) 
Wallace, James Lt. 72nd Highl. (17.) 


Capt. 
Lieut. 


Wallace, W. AJ. Lieut. R.E. (11) 
*Waller,Geo.H. Lt.-Col. 7th R. Fus. (17.) 
Waller, S. Lieut. R.E. (1/.) 
Walpole, Horatio J. T. Lt. Rifle Brig. (1/.) 
Walpole, Wm. Admiral (1/.) 
Walsh, Arthur Capt. late Ist L. Gds. 
*Walton, C. E. Dep. Com. (1/.) 
Walwyn, Jas. H. Capt. 23rd R. W. Fus. 


HW.B.C. Lt. Gr. Gds. (12.) 
Ward, Edmund Capt. 107th Regt. (1/.) 
Ward, Edw. Wolstenholme Col. R.E. (1/.) 
Ward, John Lt.-Col. late 91st Highlrs. 


Waidesford, C. 





Ward, John Ross Capt. R. N. (17.) 
Ward, J. W. Lt. = or ag | Y (17.) 

*Ward, Thos. Le H. Capt. R. N. (12.) 
Ward, W. J. Lt.-Col. 8th Beng. Cav. (1/.) 
Ward, Hon. W. J. Capt. R. N (1/.) 
Warde, C. A. = Capt. R. A. (10.) 
Warde, Sir E. C., KCB. Maj. Ger n. (12.) 
Warde, F. a Ae n. Col.Comm. R.A. or 
Warden, Robert, CB. Col. (12.) 


Wardlaw, Robt., CB. Maj.-Gen. an ) 
Waring, Walter IT. Capt. Kent Art. (1/.) 
Warre, F Lieut. late E. Kent Militia | 
Warre, Hy. J., CB. Maj.-Gen. (17.) | 
Warren, Charles Capt. R.E. (12.) | 
Warren, T. M. Capt. 73rd Re ot. | 
Warren, William Lt. 60th Rifles (1/.) | 
Warren, William Capt. R. A. (10.) 


Warton, R. G. Lieut. 10th Regt. ti ) 

Watson, C. E. Lt.-Col. (vet.) 18th R.T. (1/.) | 
Watson, D. Maj.-Gen. “(L) | 
Watson, F.G.D. Capt. I. of W. Art. (12) | 


Watson, G.L. “Lt. (ret.) Ist L.Gds. (17.) | 


| *Wickham, E. H. 


Watson, T. C. Lt. late 75th Reet. (L/.) 
*Watts, J. G. Capt. Bom. 8. C. (12) 
Waugh, Sir A. Scott, Kt., FRS. Major-Gen. 
2B. (1. 
Weatherley, F. A. 


Capt. (ret.) 6th Drs. 
Webb, Francis E. 


Capt. 28th Reet. (12.) 


Webb, Theodosius Capt. late R.E 
Webber, C. E. Major R.E. (1/.) 
Webster, G@. M. MD. Staff Surg. 


Webster, Hamilton B. 
Cav. (1/.) 
Webster, Joseph 
Weeg-Prosser, F.R. 
Wellesley, Arthur C. 
We lle sley, HTon. F. A. 
Wellesle ay; @. G.. CB. 
Wellesley, W. H. C. 
Wells, Richard 
Wesley, 
(17.) 
West, James B. 
West, Hon. M. S. 


Capt. 4th Bengal 


Lieut.-Col. (12.) 
Moj.1st Mid. Art.V.(1Z,) 
Capt. Gr. Gds. (12.) 
Capt. Cold. Gds. (11.) 
Vice-Adm. (1/.) 

Col. 

Capt. R.N. (17.) 

Sir Robert KCB. Lt.-Gen. R.M.L.I. 


Capt. R.N 
Capt. late Gren. Gds. 


Westby, A. G. Capt. (ret.) 8th or King’s 
Westby, B. H. Capt. (h.p.) 16th Regt. (12.) 
Western, C. M. Lt. R. A. (12.) 
Westloe, F. H. Lt. 2nd R. Chesh. Mil. (17.) 
Westmacott, Spencer Col. R.E. 


Wethered, E.R. Major Paym. R.A. (11.) 
Westphal, Six Geo. Aug. Kt. Admiral 
Whaley, Hen. Ens. 40th Middx. V. (1/.) 
Whalley, J.L. Capt. 1st R. Lane. Mil. (12) 
Wharncliffe, E. M. G. Lorp Lt.-Col. late 
Ist W. York Yeo. late Lt. Gr. Gds. 
Wheatley, Wm. Lt.-Col. (ret.)S. F. Gds. 
Wheeler, J. Ross Lt.-Col. (ret.) 29th Regt. 
Wheeley, J. 8. Capt. 8th or King’s (17.) 
Whiffen, H. W.S. late War Office (17.) 
Whimper, F. A. Col. 
Whinfield, C. W. Capt. R.E. (12.) 
Whish, C. F. D. Lt. 85th Regt. (12.) 
Whitbread, J. W. Capt. late Suffolk Art. 
White, A. Lt. late Queen’s West. V. (1/.) 


*White,C. H. Capt. and Adj.Cheshire Mil. 
(12.) 

White, H.D., CB. Major-Gen. (1/.) 

*White, H. G. M. ‘or Roy. Scots (12.) 

White, R. H. I.-C. 1. 8. F. Gds. (12.) 


Whitehead, F.G. Col. Com. 1':sex Rifles (12.) 
Whitelocke,G.F. = -Col.lateben.Army(11.) 
Whiteside, F. J.S. Capt. 11th Regt. (1/.) 
Whitfield, H. Wase Major- Gen. 
Whitla, W. Capt. 10th Regt. (1/.) 
Whitmore, E. A. Col. (12.) 
Whitmore, T.C. D. Capt.(ret.) Roy.H.Gds., 
Cornet Leic. Yeo. 

Capt. R.A. (17.) 
Wigram, J. R. Capt. late Cold. Gds. (12.) 
Wilbraham, Rich. CB. Maj.-Gen. (17.) 
Wildbore, Fred. Asst.-Surg. late Cold. Gds. 


Wildman, John Col. (12.) 
Wilkinson, E. H. Comr. R. N, (17.) 
Wilkinson, F. G. Col. (17.) 


Wilkinson, H. G. 
Wilkinson, H. C, 
W ilkinson, Josiah 
Willes, Aug. 

W illes, Geo. O., 70 B 


Lt.-Col. late S. F. Gds. 
Lt.-Col. 16th Lane. (17.) 
C: - 105th Regt. (17.) 

Capt. late 104th Fus. 

Capt. R.N. 
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Williams, E. Major Hereford Militia (17.) , Wood, Wm. Mark Major-Gen. 
Williams, E. A. CB. Col. R.A. | Woodall, J. W. Major late EK. and N. 
Williams, J. Aubrey Lt. 60th Rifles (1/.) | York. Art. Mil. (1/.) 

Williams, John Lieut. 1st W. I. Regt. (1/.) | Woodford, Sir J. G., KCB. KCH. Gen. 


Williams, J. W. C. Col. R.M.A. (17.) | (12.) 
Williams, L. Capt.5thW.YorkMil.(1/.) | Woodhead, H. Navy Agent 
Williams, L. D. Lt.-Gen. Col. 6th I. Dr. (1/.) | Woods,Wm. Fell Capt.late40th Mid.V.(1.) 
*Williams, O. L. C. Col.R. H. Gds. | Woodward, John Capt. 
Williams, T. P. Lt.-Col. Commt. Roy. | Woolsey, O’B. B. Lt.-Col. R.A. (1/.) 
Anglesey L. I. (1/.) | Wercester, H. A. W. F.\Marquess of Capt. 
Williams, Sir Wm. Fenwick, Bat. of Kars,| BR. H. Gds, (17) 
GCB. Gen. Col. Commt. R.A. | Worsley, FrancisCapt. late I. of W. Mil.(1/.) 
Williams, W. Surg. (h.p.) 99th Regt. | Worsley, G. F. Major R.A. (117.) 


Williams, W. Major late 103rd Fus. (1/.) | Wray, Henry Col. R.E. (11) 
Williamson, R. F. Capt. 23rd R. W. F. | *Wright, A. F. B. Capt. 9th Regt. (17.) 
Willis, Browne Lt.-Gen. R.A. | Wright,C.J. Lt.-Col. 1st Notts. V. MP. (12.) 


Willock, G. W. Lt. 38rd Beng. Cay. (11.) | Wright, D. Asst.-Surg. Residency'Nepal(10.) 
Willock, John H. It. R. — oe = . i = a 
Wilmot, Eardley Major-Gen. ‘rottesley, Hon. Geo. ut.-Col. R.E. (17. 
Wilmot, Francis Capt. 49th Regt. (11.) | Wyatt, Sir Matthew late Lt. Hon. 
Wilmot, F. M. Eardley, FRS. Major- Corps of Gentlemen-at-Arms (1/.) 

Gen. R.A. (11.) | Wygram, Godfrey J. Lt.-Col. Cold. Gds. 
Wilmot, W. A. Eardley Lt. 5th Fus. (1/.) | Wylie, H. Capt. Bengal Guides (17.) 
Wilson, C. P. Lt. late I. N. (1.) | Wynne-Finch,C.A. Lt.-Col. S.F. Gds. (11.) 
Wiison, C. T. Lt.-Col. late Cold. Gds. Wynne, E. W. L. : Lt.-Col. Gr. Gds. 
*Wilson, Charles T. Capt. late 4th King’s | Wynne, G. Major-Gen. R.E. (1/.) 

Own, Capt. 7th Lane. Mil. (12) | Wynyard, E. G. Col. (ret.) Gr. Gas. (12.) 
Wilson, C. W. Capt. R. E. (17.) | Wyse, A. G. Capt. (ret.) 48th Regt. 
Wilson, C. W. H. Capt. 6th R. Regt. | Nee 
Wilson, Fitz-Roy Capt. Rifle Brigade (1/.) | XIMENES, W. R. Capt. (ret.) 8th or 
Wilson, Fred. W. Capt.R.N. (1/.) | King’s (1/.) 

Wilson, Herbert L. Capt. late 71st Lt. Inf. | ; ‘ ae : 
Wilson, _ — ey ae ain | Y ge wT y late Captain 
Wilson, J.J. sieut.-Col. R.E. (17. . N. Lincoln Mil. (17. 

*Wilson, John Capt. 42nd High. (11.) | Yarmouth, Eartof, Capt. late Gr. Gds. (17.) 
*Wilson,S.W. F. M. Lt.-Col. vig eo ge saan oe oe ai} 
Wilson, T. M. Lt.-Gen. (1/.) eo, Gerald, MD. Surg. R.N. (11. 
#Wilson, W.H. a a." R. — ro aang - Col. late uit 
Windsor-Clive, Hon. G. H. W. t.-Col. | *Yonge, G. N. K. A. Jol. (12. 

(ret.) Cold. Gds. MP. (1/.) | Yonge, Henry J. Capt. (ret.) 61st Regt. 
Wingfield, Digby H. R. Capt. R. H. Gds. | Yonge, Ww. L. Major R.A, (1/.) 
Wingfield, F. Dep. Asst. Com.-Gen. (1/.) | y orke, Sir Charles, GCB. Gen. Col. 
Winthrop, Hay E. ae Capt. R.N.| Rifle Brigade (10. 10s.) ; 
bc es “eg seaman —_ 4 —e ~~ Ra des on 
Wombwell, A. t.-Col. | Yorke, P, C. Lt. 4th King’s Own Regt. (1/. 
Wood, A. R. M. Capt. Cold. Gds. | Yorke, Philip S. Lt.-Col. 12th Ben. Cav. (10.) 
Wood, Elliott Lt. R.E. (1/.) Young, Chas. Allen Major 
*Wood, Henry Capt. Rifle Brig. | Young, C. F. Col. R. A. (11.) 
Wood, H. G.” Col. 8th or King’s | Young Richard R. Lt. 73rd Regt. (1/.) 
Wood, H. W. Capt. R.E. (1/.) | Young, Thos. Maj. (ret.) 37th Regt. (1/.) 
Wood, Patrick .Capt. 9th Essex V. (1/.) | Younghusband, C. W. Col. R.A. 
Wood, T. Capt. R. H. A. (1/.) | Yule, A.H. — Lt.9th Aberdeenshire V. (11.) 


Wood, W. Lt.-Col. (h.p.) R.M.L.I. (1/,) | 
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ACHESON, Hon. E. A. Brabazon. Capt. 
Cold, Gds. (97.) 
Acland, W. A. D. 
Adair, H. A. Capt. 
Adeane, E. 8. 


Lt. R.N. (91.) 
(ret.) 52nd L, I. (92.) 
Comr. R.N. (9/.) 
Airey, J. M.C. Comr. R.N. 
Airey, J. T., CB. Major-Gen. 
Alcock, T.St.L. Hon.Col. R. E.Mid. Mil. (32.) 
Aldham, W. C., CB. Rear-Adm. (3/.) | 
Alexander, R. Lt.-Gen. Col. 24th Mad. N.I. | 
(3/.) 
Alexander W. Gordon Capt. 98rd Highlrs. 
(91. 
anes. L. Dep.-Lt. Perthshire 
Anderson, A.Dunlop Capt. Beng. 8. C. (9/.) 
Archer, Clement R. Capt. late 4th Dr. Gds. 
Armstrong, T. Maj. late 2nd W. I. Regt. 
Arrow, W. G. Col. late 28th Bomb. N.I. 
Ashmore, Chas. Lieut.-Gen. Col. 30th Regt. 
Atkinson, T. Capt. (ret.) 1st Royals (10s.) 
Austin, Thomas Colonel late 69th Regt. | 
Aylmer, H. Major-Gen. R.A. (8/.) | 
Aylmer, F. C. Col. (9/.) | 
BADDELEY, F. H. Maj.-Gen. R.E. | 
Bagot,C. Col. 3rd K.O. Staff. Mil., lateGr.Gds. | 
Bagot, George 
Baillie, Hugh 8. 





Lieut. late R.N. (92.) 
Baldock, W. Lt. late Rifle Brigade | 
*Balfour, C. James Capt. R.N. 


LIST OF LIFE MEMBERS. 


Lt.-Col. 69th Regt. (9.) | Borland, Oswald 





Beadon, George 

Beauclerk, Lorp Amelius W. 
Beaumont, Lewis A. 
Beazley, Geo. G. 
Belcher, Sir Edward, KCB. 
Bell, Chas. Wm. 
Bell, Sir John, GOB. 
Beresford, W. H. Capt. late Rifle Brig. 
Best, Hon. Henry late Mid. R.N. (91.) 
Best,T.C.H. Major (ret.) 72nd Highls.(9/.) 
Bidwell, J., FSA. late Lt. Queen’s R.V. 
Bingham, G.W.P.,CB. Col. (ret.)64th Regt. 
Birch, George F. Capt. Hants Mil. (9/.) 
Black, B. West Major-Gen. R.A. (9/.) 
Black James Scott Lieut. 11th Huss. (97.) 
Black, William late Mid. R.N. 


Capt. R.N. 
Capt. R.N. 

Lieut. R.N. (9/.) 
Capt. 83rd Regt. (9/.) 


Vice-Adm. 
late Lt. 15th Hus. 
Gen. Col. 4th Regt. 


| Blackwood, Sir Francis, Bt. Comr.R.N.(9/.) 


Blake, W. H. Capt. R.N. (92.) 
Blanshard, Rich. late Lieut.-Goy. 
and Vice-Adm. of Vancouver's Island 
Blundell, H. B. H. Lt.-Col. Gr. Gds. (97.) 
Boileau,C. L. Major late Rifle Brigade(1/.) 
Bonamy, John Lt.-Col. (ret.) 6th Regt. 
Bonhote, John Lieut. 84th Regt. (92.) 
*Booth, B. B. Haworth. Lieut.-Col. 22nd 
E. York Art. V. (9/.) 


Capt. R.N. 
Borton, Arthur, CB. Maj.-Gen. 
Boultbee, Fred. Moore Vice-Adm. 


Bourchier, Jas.J. Maj.(ret.)52nd L.I. (97.) 





Balfour, F.W. Major late Rifle Brig. (9/.) | Bourke, Paget J. Capt. R. Body Guard (92.) 
Balfour, Sir Geo., KCB. Maj.-Gen. R.A.(3/.) | Bourne, Jas. Col. Commt. R. Lan. Art. Mil, 
Barclay, A. K. Capt. late Sur. Yeo. | _, MP. (9/.) 

Barclay, D. W. Capt. late 90th L. I. | Boustead, John 


! Army Agent (3/.) 
Barlow, G. Capt. 4th Duke of Lane. Mil. Bowen, A. F. J. 


omr. R.N. 





Barnston, R. H. 
Barreto, The Baron, FRSL. Capt. late 4th | 
R. S. Middx. Mil. (92.) | 
Barrow, W. P. Lt. R.N. (92.) | 
Barstow, John A. Capt. 89th Regt. (92) 
Bartley, J. Cowell Maj.-Gen 
*Barton, Edward Capt. 27th Regt. 
Barton, R. J. Lt. 9th Lancers (9/.) 
Bastard, W. B. Capt. late 90th Lt. Inf. (32.) 
*Bateman, H. W. Lt. 31st Regt. (9/.) 
Bates, C. Ellison Capt. Bengal S. C. (9/.) 
Bayfield, H. W. Admiral | 
Baylis, E. W. D. Capt. 36th Middx. V. (9/.) | 
Baylis,H. Inglis Capt.39th Beng. N.I. (9/.) | 
*Baylis,T.H. Major 36th Middx. V. (9/.) | 
Baylis, T. Erskine Lt, R. Elthorne Mil. (9/.) | 
Bayly, Geo. Cecil Lt. R.A. (92.) | 
Bayly, John Col. R.E. (10s.) | 
Baynes, G. Macleod Capt. (h.p.) R.A. 
Bayntun,W. H. Capt. late 12th Lancers 
Beacher, A. B. Capt. R.N. 





Dep.-Lt. Cheshire | Bowker, J. H. 


| Breton, H. W. 





Comdt. Cape Mounted 
Police (91.) 
Brandreth, Thomas Capt. R.N. (92.) 
Branfill, B. A. Major late 86th Regt. (92.) 
Brassey,T’.,MP. Capt.Cing. Ports A.Mil.(9/.) 
Gen. Col. 56th Regt. (3/.) 
Breton, Peter Wright Capt. Hants Mil. (9/.) 
Breton, W. H. Comr. R.N. (32.) 
Bright, R. O., CB. Col. 19th Regt. 
Brigstocke, G.C.H.P. Capt. late 4th Dr.Gds. 
Brocas, Bernard Lt. late 6th Dr. Gds. 
Brook, G. 8. Ordn. Storekeeper 
Brooke, Charles K. Capt. 15th Regt. (97.) 
Brown, Jaines Lt. R.N. (91.) 
Brown, R., FRS. FLS. late Surgeon 
Scotch Fencible Regt. a 
Browne, Augustus Lt. R.A. (92.) 
*Browne, H.R. Lt.-Col. 37th Regt. (97.) 
Browne, Lorp John T, late Lt. R.N. 
Browne, Ven. Archdn. R. W.MA. late 
Chaplain to the Forces 


—— ae a |S 





ine acs SH owl ie baa at. 











LIST OF LIFE 
Gen. 
M: ajor (ret. ) 76t h Rt. (91.) 
Dicken, H. Perry Comr. R.N. 
Digby, "Hon. E.H.T. Capt. Cold. Gds. (92.) 
Digby, J. A.* Lt.-Col. late Gr. Gds. 
Dixon, Matthew C: pa R.N. 
Dobie, Robert Surgeon R.N. (31.) 
Donovan, E. W. Col. (92.) 
*Doughty, Chester Capt.and Adjt. Hereford 
Mil. (9/.) 
Drax, J. S. W. E. 
MP. (32.) 
Drummond, Alf.M. Capt. late Rifle Brig. (9/.) 
Drummond,C.G.A.Capt. late Rifle Brig. (92.) 
Drummond, Hon. James Robert, CB. Vice- 
Admiral 
Dugmore, W. F. J. 


Derville, Adolphus 
De Winton, C. L. 


Capt. late E. Kent Mil. 


Lieut.-Col. (ret.) 


S. F. Gds. 
Dunbar, John G. H. W. Lieut. Ist Life 
Gds. (9/.) 


Dundas, P. 
Dunn, R. G. 
Dunlop, Hugh, CB. 


Col. late 96th Regt. 
Capt. 9th Regt. (9/.) 
Rear-Adm. (3/.) 


Duntze, J. A. Adm. 
*Durrant, Francis Comr. R.N, (9/.) 
Dutton, Wm. Holmes Col. 


Dyer, 8S. H. Capt. (ret.) 8th or King’s (9/.) 


A.E.A., DUKE 
GCMG. Capt. 


EDINBURGH, H.R.H1., 
OF, KG., KT, GCSI, 
R.N. (91.) 

*Earle, Wm. 

Ebury, Lorp 

Eden, A. D. 

Edwards, Richard 

Edwards, Sampson 

Egmont, Eart of, 


Col. Gr. Gds. (31.) 
Capt. late Flint Yeo. 
Lieut. 26th Regt. (97.) 
Capt. R.N. 

Comr. R.N. 

Adm. (31.) 


Elgee, Charles Lt.-Col. 23rd R. W.F. (9/.) 
Elliot, Sir Charles, KCB. Adm. 


Ellis, Arthur Fi. A. Lt.-Col. Gr. Gds. 
Elliot, Hon. W. Fitz-William Lieut. 
Highrs. (91.) 
Elliot, Robt. 
Ellis, Robert 
Elwes, R. H. H. EF. 
England, W. G 
English, Thomas 
Evans, T. W. 
Evelyn, G. P. 
Mil. (3/.) 
Eversley, Viscount Col. Comt. Hampshire 
Yeo. ADC to the Queen (10s.) 
Ewart, C. B., CB. Lieut.-Col. R.E. 
Ewart, David Col. (ret.) Bengal Art. 


(91.) 
93rd 


Comr. R.N. (91.) 
Capt. late Hf.A.C. 
Capt. late 12th Regt. 
Comr. R.N. (9/.) 
Lieut. R.E. (97.) 

Dep. Lieut. Derby (91.) 
Lt.-Col. Comt. 1st R. Surrey 


Lt. late 14th Lt. Drs. 

Capt. R.N. (97.) 
Fane, Charles G. Comr. R.N. (92.) 
Fanshawe, Edward Gennys Vice-Adm. 
Farmer, W. R. G. Capt. (ret.) Gr. Gds. 
Farquhar, Harry R. Capt. 24th Regt. (97.) 
Farquharson, F. Gen. 
Farquharson, G. M‘B. Maj. Bo. 8. C. (92.) 
Feilden, Henry Lieut. 21st R.N.B. Fus. (9/.) 
*Feilden, O. B. Major 78th High. (97.) 
Feilding, Hon. P. R. B., CB. Col. Cold, 

Gds. 


FABER, W. 
Fairfax, Henry 





MEMBERS. 31 


Festing, E. R. Major R.E. (92.) 
*Field, E. Capt. R.N. 
Filliter, Clavell F. Lt. 2nd WI. Regt. (92.) 
Fishbourne, E. Gardiner, CB. Rear-Adm.(3/.) 
Fisher, E.R. Capt. (ret.) 4th R.I. Dr. Gds.(32.) 
*Fisher John A. Comr. R.N. (9/.) 
*Fitzclarence, Hon.Geo. Comr. R.N. (3/.) 
FitzGeorge, A. Comr. R.N. (91.) 


Fitzgerald, H.C. Lt.-Col. (31.) 
Fitzherbert, W.1I.M. Lt. Rifle Brigade (9/.) 
Fitzmayer, Sir James W., KCB. Major- 


Gen. R.A. (3/.) 
Fitzwygram, F. W. J. Col. 15th Huss. (32.) 
Fletcher, E. C. Lieut.-Gen, (3/.) 
Fletcher, HenryM. Lt.R. London Mil.(92.) 
Flood, Warden Capt. late 51st L. I. 
Forbes, J. A. Lieut.-Col. late 92nd Highs. 
Fordyce, C. F., CB. Col. (92.) 
Fox, Charles Richard General Col. 57th 

Regt. (3/.) 
Fox, W. V. 
*Frampton, Cyril 
Frank, P. 
Fraser, Six W. 

Life Gds, 
Franklen, Rich. 
Fraser, Hon. A. W.F. 
Freeland, H. W. 
Freeman, T. A. 
Freer, J. H. 

Frith, Cockayne 
*Fulford, John 


Fuller, T 


Capt. 1st Cheshire Mil. (91.) 

Lt. R. M. L. I. (92.) 
late Staff Surgeon (92.) 
Aug. Be. Capt, late 1st 


late Lt. Ist L. Gds. 
Capt. Gr. Gds. (91.) 
Dep.-Lt. Sussex (3/.) 
Lieut. 70th Regt. (91.) 
Lieut.-Gen. R.A. 
Capt. late 38th Regt. 
Rear-Adm. 

Capt. (ret.) 18th Huss. (92) 


GALBRAITH, W. 
Gambier, G. C. 
Gardiner, H, L. 
Gardiner, J. 


Capt. 85th Regt. (97.) 
Adm. 
Col. R.A. 
Capt. late 5th Dr. Gds. 
Garrett, E. Comr. R.N. (81.) 
Gascoigne, Fred. C. Trench Hon. Col. 2nd 
York. Eng. Vols. late Capt. 66th Regt. (32.) 
*Gassiot, Sebastian Lieut. R.N. (97.) 
Gawen, J. C. G. Roberts Adi. (81.) 
Geddes, A. ig Capt. 27th Re gt. (91.) 
Geddes, J. Lieut.-Col. 
George, F. Major-Gen. (97.) 
George T. Lieut. 18th P.A.L.L. (92.) 
Gerard, F. Major Lanc. Hus. 
Gerard, Sir Robert T. Bart. Col. Lane. 
Huss. ADC to the Queen 
Gibson, R. Capt. late 28th Regt. 
Gibsone, J.C. HW. Lt.-Gen. Col. 8th Hus. 
Gillum, W. J Lieut.-Col. 
Gleichen, Victor F. F. E.G. A. C. F. Count 
Capt. R.N. (92.) 
Glen, Joseph Phys.-Gen. (ret.) Bomb. Army 
Goddard, A. Lethbridge Major R. Wilts 
Yeo. MP. 
Godman, R.Temple Lt.-Col. 5thD.G. (92.) 
Godwin, John Capt. Mil. Kt. of Windsor 
(32.) 
Goldie, James 
Gooddy, E. C 
Goodenough, F. A. 
Vol, Gds. (91.) 
Goodenough, James G. 


» , CB. 
al 


Capt. 16th Lancers (97.) 
Capt.44th W.Y. Vols. (92.) 
Capt. late Calcutta 


Capt. R.N. (37.) 
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LIST OF LIFE 
Lieut. R.E. (92.) | 
Jervoise, F. J. E. Dep.-Lt. Hants (8/.) | 
Johnson, G. V. Col. R. H. A. (92.) | 
Johnson, Sir H.A. Bart. Capt.late 81st Regt. | 
Johnson, Sir H. F. F. Bart. Lieut.-Col. 

Johnson, W. 8S. Lieut. late 83rd Regt. | 
Johnstone, J. Julius Lieut.-Col. Gr. Gds. | 
Jones, Douglas F. Lieut. R.A. (9/.) 

Jones, Wugh M. Lt.-Col. (97.) 

Jones, Loftus F. Capt. R.N. (9/.) 

*Jones, Oliver J. Capt. R.N. (91.) | 
Jones, R. Q. Capt. R.E. (52.) | 
Justice, Philip Lieut. 108th Regt. (92.) | 


Jekyll, Herbert 


KELL, W. G. Capt. late K.0.L.1. Mil. 
Kelly, Wm. Vice-Adm. | 
Kelso, E. B. P. Lieut. R.N. (92.) | 
Kennedy, A. W. M. Clark, Lt. Cold. Gds. (9/.) | 
Kenyon-Slaney, W. R. Lt. Rifle Brig. (97.) 
Keppel, Edw. Geo. Lieut. 74th High. (9.) | 
Keppel, Fred. Chas. Lt.-Col. late Gren. | 

Gds. (3/.) 

Keppel, W. H. A. Lt. Norfolk Mil. Art. 
Kerr, Lorp F.H. Rear-Adm. | 
Kerr, Lorp Walter Talbot Comr. R.N. (9/.) } 
Kerr, W. Dalrymple, MD. Surg. R.N. (3/.) | 
Key, Astley C. CB. FRS. Rear-Adm. (3/.) | 
Kinahan, Richard G. Comr. R.N. (97.) | 
King, Henry Capt. R.N. | 
King, H. B. Comr. R.N. (91.) | 
King, T. H. late H.E.L.C. Serv. | 
Knowles, W. Major (ret.) 50th Regt. } 
Knox, B. W. Lt.-Col. late 8S. F. Gds. | 
| 
LAMB, Henry late Lieut. I.N. (37.) | 
Lambert, Thomas Capt. R.A. (10s.) | 
Larcom, the Rt. Hon. Sir T. Aiskew, KCB., | 
Maj.-Gen. R.E. | 
Lardner, Wm. Lt. late 2nd W. I. Regt. ! 
Lardy, Christian F. Lt.-Col. late 53rd Regt. | 
Lauderdale, Earof, KCB. Adm. (3/.) | 
Law, E. D. Lieut. R.N. (9/.) 
Lawrence, J. R. Capt. late I.N. | 


Lawrence, Sir A. Johnstone, KCB. Lt.- | 
Gen., Col. 58th Regt. (9/.) | 
Lawrence, Lorp, @CB. GCSI. (91.) } 


Insp.-Gen. Hospitals | 
Capt. 15th Regt. (9/.) 
Lt. R.N. (9/.) 

Capt. 22nd Essex V. (92.) | 
Lt.-Col. | 

Lieut. late S. Hants Mil. 
Major late North 


Lawson, Robert 
*Layard, C. E. 
Leah, Henry 
Leask, William 
Lecky, J. G. 
Lee, J. H. 
Leeds, The Duke of, 
York Mil. (91.) 
Lees, E. B. 
*Le Mesurier, F. A. 
Lendy, A. F. 
Lennox, Lorp J. G. 
Drags. | 
Lennox, W. O. U.€. CB. 
Lewis, Henry 
Ley, J. M. 
Liddell, Hon. Geo. A. F. 
*Liddell, W. H. 
Lindsell, John B. 
Little, R. R. 
Littleton, Hon. Algernon C. 








Major 31st Lane. V. (92.) | 
Capt. R.#. (82.) | 


Comr. R.N. (3/.) 


Col. (3/.) | 
Capt. R.N. (9/.) | 
Lieut. R.E. (9/.) 
Capt. late Madras Art 
Lt. R.N. (91.) 





| Lyons, T. C. 


| M‘Hardy, J. B. B. 


McMahon, Sir Thoa. W., Bart., C.B. 
M‘Lennan, J. MD. 
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Lieut. 108th Regt. (97.) 
Capt. R.E. (91.) 


MEMBERS. 


*Lloyd, Edward 
Lloyd, E. M. 


Lloyd, Mark Capt. (3/.) 
Lodder, H. C. Lt.-Col. 
Lodder, W. W. Major-Gen. (9/.) 


Lieut. late Gr. Gds. 
Lieut. R.A. (91.) 

Lt.-Col. late Gr. Gds. (37.) 
Comr. R.N. (91.) 
Capt. lst E. York. 


Loftus, Douglas 
Logan, Alfred 
Long, Samuel 
Long, Samuel 
Longstaff, Lewellyn W. 
V. (92.) 
Loraine, W. C. 
Loundes, James 
Low, C. R. 
Loyd, W. K. 
Lucas, H. H. 
Luce, William 
Lugard, Sir Edw., GCB. 
3lst Regt. (37.) 
Lumsden, Henry 
Lyell, T. 7 


late I.N. (91.) 

Major Renfrew V. (9/.) 
late Lt. I.N. (92.) 
Lt.-Col. (ret.) R.A. (32.) 
late H.E.I.C.8. 
Comr. R.N. (10s.) 
Lieut.-Gen. Col. 


Capt. L. Scot.V. (91.) 
Comr. R.N. 

Col. (97.) 

Lysley, W. Gerard late Inns of Court V. (97.) 


*MABERLY, Evan, CB. 
*Macaulay, G. W. 

Regt. Scinde Horse (9/7.) 
M‘Call, S. Lt. late 5th Dr. Gds. 
McClean, J.B. Lt.-Col. Eng. and Railway 

Vol. Staff Corps (91.) 
McClintock, William 
McDiarmid, H. C. Lt. R.E. (9/.) 
McDonald, Alex. MD. Surg. h.p. 
*M‘Donnel, Christopher Maj. late 4th R. I. 

Dr. Gds. 

Macdougall, A. H. late Roy. Archers of 
the Queen’s Body Guard 


Maj.-Gen. R.A. 
Lt.-Col. (ret.) 1st 


Lt. R.A. (92.) 


Vice-Adm. 
Mackenzie, Colin Capt. late 78th Highlrs.(97.) 
Mackenzie, Keith Stewart, of Seaforth Lt. 
late 90th L. I. (92.) 
Mackenzie, R. S. M. Capt. R.A. (91.) 
Mackeson, E. Dpty.-Lt. Tower Hamlets (92.) 
Mackintosh, G. D. late Hon. Corps of 
Gent.-at-Arms 
Mackirdy, D. E. 
*Maclean, Hen. John 
Maclean, J. L. 
Maclear, J. F. L. P. 
*Macliver, David 
Mil. (97.) 
McLaughlin, Charles 


Major-Gen. 
Major Rif. Brig. (37.) 
Capt. late 69th Regt. 
Comr. R.N. (9/.) 


Capt. late 2nd Somerset 


Lieut. R.N. (97.) 
Maj- 
Gen. (91.) 

Phys. Gen. (ret. 
Bombay Army (32.) ~~” 


Capt. R. S. Midx. Mil. (9/.) | MeNeile, Alex. Capt. h.p. Indian Army (91.) 
Lieut.-Col. late 6th | Madden, Chas. E 
Mahon, D. 
Col. R.E. (97.) | Mahon, H. J. Pakenham Lt. late 8th Huss. 
Mainwaring, K. H. A. 
Col. | Maitland, KE. 
Maitland, Fred. Thos. 
Malet, Sir A. Bart. Dep. Lt. of Wilts (10s.) 
Maltby, G. R. 
Man, J. Alexander 


Capt. R.N. (82.) 
Major late 98th Regt. 


Comr. R.N. (91.) 
Capt. R.A. (97.) 
Col. late R.S. Corps 


Sub-Lt. R.N. (97.) 
Capt. Roy. Aberdeen 
High. Mil. (9/.) 

Cc 
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Manchester, W. D. Duxe of, Lt.-Col. Hunt- 
ingdonshire Lt. Horse Vols. (1/. 
Mann, Geo. R. Ens. 1st Middx. V. (91.) 
Mansel, J. C. Capt. late Northum. Mil. 
Margary, A. R. Major late 54th Regt. (9/.) 
Marsh, J. C. Lory, MD. Asst. Surg. late 
Notts Mil. (92.) 
Marshall, W. Lieut.-Col. 
Marshall W. Dy-Lt. Cumb. (9/.) 
Marsland, Wm. E. Maj 5th Pr. Gds. (9/.) 
Martin, James Capt. late Rifle Brigade 
Martineau,George Lt. 6th Surrey V. (9/.) 
Mason, Geo. Capt. late 4th Foot 
Massie, Watkin late Lt. Ind. Army (91.) 
Matson, Henry Major late 58th Regt. 
*Mayne, R. C., Capt. R.N. (91. ) 
Mead, J. A. R. Lt.-Col. R.A. (91.) | 
*Meaden, James Maj. Ceylon Rifles (9/.) | 
Mease, Edw. Capt. H.A C. (91.) | 
Meiklam, J. Lieut. late 9th Lancers 
*Mein, A. Majorlate 4th Lanark Vols. (9/.) 
Melville, H. Viscount, GCB. Gen. Col. 
60th Roy. Rifles 
Mercer, Saml. 


Mills, Richard 





| 
CB. | 


Capt. R.N 
Capt. Civil Service Vols. 
Milman, G. H. L. Lt.-Col. R.A. (32.) 
Molyneux, A.M. Lt.-Col. late 2nd Mad. L.I. 
Molyneux, A. Mitchell Capt. late 23rd 
R. W. Fus. (3/.) 
*Molyneux, E. Capt. 7th Dr. Gds. (3/.) 
*Molyneux, W. H. Mitchell Lieut. R.N.(91.) 
Monck, Hon. Henry P. C. 8. Lieut. 
Coldm. Gds. (91.) 
Moncrieffe, Sir T. Bart. 
Rifies late Lt. 8. F. Gds. 
Montagu, Philip Lt.2nd Somerset Mil. (97.) 
Montague, Willoughby Major fret.) R.A. 
Montefiore, Six Moses, Bart. FRS. Capt. 
late Surrey Local Mil. and Depty.-Lieut. 
of Kent 
*Montgomerie, A. W.J.Capt.20th Hus. (97.) 
Montgomerie,C.T.M. Lt.(ret.)Gr.Gds.(9/.) 
Montresor, Fred. Byng Rear-Adm. 
Moody, R. Clement Maj.-Gen. R.E. 
Moore, J. Capt. late 30th Regt. | 
Moore, T. N. Comr. R.N, 
Morant, J. L. L. Capt. R.E. (91.) 
Moreton, Aug. H.M. Capt.Cold. Gas. (91.) | 
Morrah, Jas. A. Capt. late Adj. 7th Depot } 
Batt. 
Morris, E. 
Morton, James F. 
Mosse, W. 
*Mouat, F. J., FRCS. D.1.G. of Hosp. (9/.) 
Mould, JohnA. D.I.of Hosps. and Fleets(2/.) 
Mould, Thos. Rawlings Major-Gen. R.E. 
Mowbray, G. T. Maj. Leicester Mil. (91.) 
Moysey, H. G. late Lt. 11th Lt. Drs. | 
Murray, Dennis, MD. h.p. Staff Surg. 
Murray, Freeman Lieut-Gen. (97.) | 
Murray, John Geo. Lieut. R.A. (9/.) 
Murray, Sir Patrick Keith Capt. (ret.) | 
Gr. Gds. (3/.) 
Musgrave, Sir George, Bart. 
Cumberland and Westmorland 
Muttlebury, J. E. Major late 3rd Buffs | 


Col. Roy. Perth 





Lieut. late 54th Regt. | 
Capt. 55th Regt. (91.) | 


Dy-Lt. 





LIST OF LIFE 


, Ommanney, Erasmus, CB.FRS. 


| Ommanney, Erasmus A. 


Major, 26th Cameronians (91.) | 


} Pakenham, Hon. T. A. 


| Parkinson, J. B. 


MEMBERS. 


NAPIER of Magdala, Lorp, GCB. GCSI1. 
Lt.-Gen. R. E.Comg.-in-Chief, E. Ind. (9/.) 
Napier, W. C. E. Muj.-Gen. Dir.-Gen. of 
Military Education (3/.) 
Naylor, Caristopher J. Sub-Lt. R.N. (91.) 
Neal, Wm. Capt. (ret.) 62nd L.I. (9/.) 
*Neave, Everard S. Lt. Beng. 8.C. (91.) 
Neele, T. Clarkson late Mate R.N. 
Nelson, Horatio Comr. R.N. (9/.) 
Netterville, A. J. Lieut. late 12th Regt. 
Neville, Park Percy Lt.-Col. Hon. Corps 
Gentlemen-at-Arms 
Newcome, G. 
Newsome, W. 
Nicholl, Edward 
Nicholson, H. Whalley 
Regt. (91/.) 
Nicholson, J. A. Stewart late Lt. Gr. Gds. 
Nicolson, C. A. Lt. R.N. (91.) 
Nisbet, David, MD. Surg. (ret.) Ben. Army 
Nixon, John Major New Zealand Mil. (91.) 
Noel, G. H. U. Lt. R.N. (92.) 
Nokes, J. Major late 65th Regt. 
Nolloth, Matthew S. Capt. R.N. (3/.) 
Nolloth, Peter B. Col. (ret.) R.M.L.1. 
Northbrook, Right Hon. Lorp, Viceroy and 
Governor General of India (91.) 
Northwick, Lorp Col. (ret.) Herefordshire 
Mil. (31.) 
Norton, Cecil W. Lt. 5th Lancers (91.) 
Norton, R. T. L. Capt. late 2nd L. Gds. 
Notman, H. Wilkes Capt. Lond. Scot.V.(91.) 
Nugent, George Maj.(ret.) 2nd Dr. Gds. 


O’CALLAGHAN, G.W.Douglas Vice-Adm. 
Ogilvy, Wm. Major 
Ollivant, E. A. Lieut. R.A. (91.) 
Oliver, Rd. Aldworth Rear-Adm (3/.) 
Olpherts, Richard Capt. late 1st W. I. Regt. 
Vice-Adm. 


Capt. late 47th Regt. 
). (91.) 


Capt. (ret. ) 82nd 


(31.) 

Lieut. R.N. 
Orde, Sir John P. Bart. Dy-Lt. Argyle. 
Osborne, J. H. W. Capt. Bengul Army (91.) 
Ossulston, Lorp Lieut. Cold. Gds. (9/.) 
Otway, C. W. late Mate R.N. 
Ouvry, H. A.CB. Col. (ret.) 9th Lancers 
Owen, John F, Capt. R.A. (9/.) 


PACKE, Edmund Capt.lateR.H.Gds. (3/.) 
Packe, G. H. Lt.-Col. (10s.) 
Paget, Joseph Capt, late Derby Mil. (/.) 
Paine, Wm. Dunkley Capt. 5th Surrey V. 
(92.) 
Pakenham, J. Adm. 
Capt. R.N. (37.) 
late R.N. (91.) 
Major (ret.) R.A. 
Capt. late H.A.C. 
Major-Gen. (31.) 
Capt. late 68th L. I. 
Major late K.O. L.I. Mil. 
Lieut.-Col. R.E. (9/.) 


Palmella, DuKE of 

| Papillon, Alex. F. W. 
Parker, J. 

| Parkinson, C.F. 


Parry, F. J. 
Pasley, C. 


| Paschal, G. F. Lt.-Coi. 
Paterson, W. Capt. late 60th Rifles (3/.) 
Patton, Robert Adm, 
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Paulet, Lorp Wm., GCB. 
68th L.I. (3/.) 

Paynter, J. A. 

Peach, H. P. K 


Lt.-Gen. Col. 


Rear-Adm. (91.) | 
Capt. (ret.) R. H. Gds. | 
Peacocke, G. J. Col. (h.p.) 16th Regt. 
Peard, Henry Cornet late 5th Dr. Gds. 
Pearson, Sir Edwin, Ké. 

the Guard 
Pedder, H. N. Capt. late 3rd R. Lane. Mil. | 
Pelly, Octavius Lt.-Col. Edin. Mil. Art. 
Capt. (h.p.) Madras Lt. Cav. (9/.) 
Pendarves, E. W. Wynne, FRS. Lieut.-Col. 
late R. Corn. Rangers 
Pender, Francis Henry Lt.-Col. (12.) 
Percivall, Charles jate Vet. Surg. R.A. | 
Perston, David, MD .Surg.(h.p.)13th Lt.Dr. 
Petit, L. P. late Mid. R.N. 
*Phillimore, Augustus ~ R.N. (3/.) | 
Phillips, H. C. M. Comr. R.N. 
Pickard, A. F. Major R.A. (91.) 
Pigot, J. H. S. FAS. Dy-Lt. Somerset 
*Pike, T. W. Capt. R.N. (9/.) | 
Pilkington, i. Lt. R. E. (92.) | 
Pim, Bedford C. T. Capt.R.N. (97) 
Pinson, Albert Lt.-Col. 37th Mi idras aN. I. 
Pixley, Stewart Capt. 1st Victoria V. (91.) 
Piper, H. Lt.-Col. late 38th Regt. 
Pitman, Jonn C. Capt. R.N. 
Poignand, George Lieut. 59th Regt. (9/.) | 
Poland, a: A. Comr. R.N. (97.) 
Pole, A.Cunliffe Lt.-Gen. Col. 63rd Regt. (3/.) 
Pollock, F. Lt. (ret.) Bengal Engrs. 
Ponsonby, H. F. Col. (h.p.) Gr. Gds. 
Private Secretary to Her M: - sty (8/.) 
Poole, Wm. Hals ted Capt. h.p. R.A. 
Poore, Robert Major (ret.) 8th Huss. (91.) | 
Porcher, EK. A. C: apt. R.N. Le 
Powell, Scott Capt. late 23rd R.W. 
Powell, W. T. R. Lt.-Col. late z 
Cardigan Rifle Corps 
Powell, W. Wellington Capt. late 86th Regt, 
Powis, E. J. Earu of Lt.-Col. Salop Yeo. (91) | 
Pratt, S. C. Lt. R.A. (91. | 
Prendergast, H.N.D.W.€. Lt.-Col. R.E.(9L.) | 
Prescott, Sir H., GOR. Adm. 
Preston, D’Arcy 8. Capt. R.N. (9/7.) | 
Preston, Sir H.Lindsay, Bt. Capt.R.N.(3/.) 


late Lt. Yeo. of | 


Preston, R. Lt.-Col. 
*Prevost, James C. ar-Adm. (3/7) | 
Prevost, Lewis De T. Capt. aa Regt. (91.) 


Priaulx, Henry St. Geo. 
Staiford Rifles 
Price, William 
Prinsep, F. B. 
Prior, George U. 


Prower, J. E. M. 


Capt. late K. O. | 


Army Agent | 

Capt. 21st Huss. (92.) | 
Capt. 100th Regt. (92.) 
Capt. late 67th Regt. 


QUICK, Geo. Capt. late Ist R.Drs. 


RADCLIFFE, W. P., CB. Col. (91.) 
Raines, J. A. R. CB. Major-Gen. 
Ramsey, G. A. KH. Major 
Ramsay, Geo. Major-Gen. Beng. 8.C. 


Ramsden, Sir John W. Bart. MP. Col. | 
W. York Art. V. 
Rawlinson, 


Maj.-Gen. 


Sir Henry C., KCB. FRS. 


| | Russell, F.S. 


' Scott, John Binney 


| Seratchley, P. H. 


Rebow, Hector J. Gurdon 
L. Gds. (91.) 

Reed, Francis 

Re eve, Nevill H. 

| Rendle, Ashton W. 


late Lt. 2nd 


Capt. late R. Drs. 
Lieut. 45th Regt. (91.) 
Lt. lst Surrey Mil. (97.) 


| Reynardson, E. Birch, CB. Col. late Gr.Gds. 


Reynolds, G. S. 
Rhodes, Godfrey 
Rich, G. W. T., CB. 
Richards, John C. 
Richardson, James 
V. (9) 
Phd Thos. Capt. (h.p.) 7th Huss. 
Richardson, W. F. Lt. R.E. (92.) 
Riddell, C. J.B., CB. Maj.-Gen. R.A. (31.) 
Rigby, Walter A. Major 1st Lanc. Eng. 
V. (92.) 
*Robertson, A. C. 


Capt. R.N. 

Lt.-Col. (3.) 

Col. (91.) 

Staff Comr. R.N.(92.) 
Capt. late 4th Glamorgan 


Col. 8th or King’s (3/.) 
| Robertson, F. W. Lieut. 107th Regt. (9/.) 
Robinson, George Capt. R.N. (97.) 
Robinson, Sir Robt.S., KCB. Vice-Adm. (3/.) 
Robinson, Walter F. Comr. R.N. (32.) 
Rochfort, Gustavus Cowper Col. (ret.) 
Madras Army 

Rooper, J. 

Ross, Eglintoun F. 


Capt. late Rifle Brig. 
late Lt. lst R. Sur. Mil. 
| Ross, J. T. C., FRS. D.I Gen. (91.) 
Ross, George Capt. late R.E. (3/.) 
Rous, Hon. H. J. Adm. 
Rowan, Sir William,GCB. Gen.Col.52ndL.I. 
Rudge, John Capt. 10th Regt. (97.) 
Russell, H. Rose Major 57th Reet. (97.) 
Russell, Sir William, Bart. CB. MP.Coi. (3/.) 
Capt. 14th Hussars (9/). 


| ST. QUINTIN, Matt. C. D. Col. 
Salkeld, T.C. Lt.-Col. late Indian Army(9/.) 
| Saltmarshe, A. Major 70th Regt. (92.) 
| Sandeman, Albert G. Capt.C. Service V. (97.) 
Sandeman,GeorgeG. Capt.R. Perth Mil.(9/.) 
Sandilands, E.N. Lt.-Col. Beng. 8.C. (97.) 
| Sandwith, F. B. Capt. 10th Regt. (92.) 
| *Sandys, H. Stair Comr. R.N. (92.) 


| Saumarez, St. Vincent J. Lorp de Col. 
Saunders, A. W.O. Capt. 21s _ Fus. (91.) 
Sawbridge, 8. Comr. R.N. 


Scott, Daniel, MD. 
Hosps. 
| Seott, James R. 


late Insp.-Gen. Army 


Capt. late 4th Dr. Gds, 
Comr. R.N. (3/.) 
Scott, William Capt. R.A. (91.) 
Scott, W. H. H. Asst. Mil. Storekeeper (91.) 
Major R.E. (92.) 
Scrivener, H. B. Lt. Queen’s Westr. V. (9/.) 
Seale, F. R., FGS. late St. Helena Regt. 
Selby, W. H. C. Comr. R.N. (92.) 
Sewell,H.FaneH. Capt. Madras S. C. (972.) 
Seymour, H. Maj. late 23rd R. W. F. 
Seymour, Sir Michael, GCB. Adm. 
Seymour, M. C. Capt. R.N. (91.) 
Seymour, W. H., CB. Col. (10s.) 
Shadwell, Chas. F. A., CB. FRS. Rear-Adm. 
Shadwell, Lawrence, CB. Col. 
Sharp, H. J. Major 
Sharpe, J. H. Capt. 55th Reet. (92. 
Sharpe, Philip R. Capt. R.N. (91.) 
Shawe, R. F. Major 
c 2 
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Shearman, John Major 
Sheffield, J.C. Capt. late 21st R. N.B. F. (9/.) 
Shelly, J. Nicholas Surg.(h.p.) Greek L. E. 
Sherer, Joseph, KH. Vice-Adm. 


Shipley, Conway M. 
*Shortland, Peter F. 
Sibthorp, F. R. Waldo 
Sillery, Rob. MD. 
Simmons, Sir J. Lintorn, KCB. 
Gen. R.E. (3/.) 
Simmons, T. C. late Hon. Corps of 
Gentlemen-at-Arms (3/.) | 
Simmons, T. F. Capt. late 72nd Highlanders | 
Sinclair, C. A. Lt. late 56th Ke gt. | 
Skinner, A. McG Capt. R.N 
Smith, C. H. late of Malta Doe kyard | 
Smith, E. H. 


Capt. late 76th Regt. 
Smith, Henry, CB. 


late It. R.N. (3/.) 
Capt. R.N. (3/.) | 
Lieut.-Col. (9/.) 
Staff Surg. (h.p.) 

Lieut. - 


Admiral 
Smith, HoraceJ. Capt.lateS.Herts Yeo.(3/.) 
*Smith, N. Bowden Capt. R.N. (94) 
Smith, Philip Lieut.-Col. Gr. Gds. (3/. 
Smith, Sevmour Spencer Comr. R.N.(91.) 
Smith,S. Milne Maj. late 3rd W. York V.(9/.) 
Smyth, George Major 
Smyth, H.C.W. Maj. (ret.) Bengal Army 
Smyth, R. Carmichael Major 
Smyth, William Vice-Adm. 


Sole, A. W. Major late 5th W. Y. Mil. (9”.) 
Somerset, The DuxeE of, KG. (9’.) 
Somerset, L. E. H. Capt. R.N. (97.) 


1st. Middx. V.(9/.) 

Paym. R.N. 
Capt. Beng. S. C. (91.) 
Major-Gen. (38/.) 


Somervail, Alex. Ens. 
*Southey, J. Lowther 
Sparks, J. B. 

Sparks, Jas. Pa ~ un, CB. 





Spratt, Fredk. T. N. Lieut. R.E. (97.) | 
*Spratt,Thos. ‘. B.,CB.FRS. Re: ar- Ad.(31.) 
*Spratt, E. J. H. Lieut. 29th Reet. (OL) 
Stace, Henry Coope Col. (ret.) R.A. | 
Stanton, E. Lt.-Col. (ret.) Bom. Ant. (31) 
Stanton, Edward, CB. Col. R.E. (10s.) 
Staveley, Sir C. W. D., KCB. — Lieut.-Gen. 


Steward, H. Holden Lt.-Col. 2nd Dr. Gds. 


(31.) 
Steward, E. Harding, Major R.E. (97.) 
Stewart, Alex. Ordnance Storekeeper 
Stewart, Alex. Dy-Lieut. Norfolk 
Stewart, Duncan Comr. R.N. (97/.) 
Stewart, H. ] Lieut. R.N. (9/.) 





Stewart, J. Campbell Capt. (ret.) 72nd 
Highs. (9/.) 


Stewart, J. H. M Lt.-Col. R.E. (97.) 


*Stotherd, R. Hugh Lt.-Col. R.E. (31.) | 


Donald 


Stewart, Rich. I War Office 
*Stewart, W. Little Col. 
Stilwell, J. Gillian Navy Agent (3/.) 
Stilwell, Thomas Navy Agent 
Stirling, M. Roy. Archers of Scotland 
Stopford, AB: Lieut. R.A. (91.) 
Stopford, Rr. Fanshawe Vice-Adm. 
Stormont, W. D. Murray, Viscount Lieut.- | 
Col. Royal Perth Mil. (91.) | 
| 
| 
| 


Stuart, Major late 46th Reet 


Stuart, Herbert Crichton Dy-Lt. Bute, MP. | 
Stuart, Wm. Dy-Lieut. Bedford | 
*Stabbs, F. W. Major R.A. (91.) | 
Stucley, W. L. Col. (ret.) Gr. Gds. | 


LIST OF LIFE 


| Sudeley,S. C. J. Lorp 


| Sulivan, Sir Bartholomew J., KCB. Vice- 
Adm. (3/.) 
Sullivan, H. Col. 


| Tarleton, J.W., 


| Verling, Jas., 





















































MEMBERS. 


Styan, Arthur Capt. Queen’s W. Vols. (9/.) 

Suffield, Right Hon. Lorp Lieut.-Colonel 
Norfolk Artillery Mil. (92.) 

late Capt.Gr. Gds. 


Sweny, Eugene Admiralty (8/.) 
Symonds, I. P. Lt.-Col. late Hereford Mil. 
Symonds, PG. Lt. late 4th — Gds. 


Col. R.E. (82.) 
Sir Charles, KCB. Adm. (10s.) 

Major-Gen. (3/.) 

Rear-Adm. (3/.) 

Major R.A. (91.) 
Lt.-Gen.Col.24th Regt. 
T aylor, Wilbraham Capt. late Mid. V. (9/.) 
Teale, Chas. Shipley Col. 
Teevan, A. Lieut. late 55th Regt. (97.) 
Teevan, G. J. Capt. 94th Regt. (91.} 
Tenison, Edward Capt. late 14th Drs. 
Thackwell, Jos. Edwin, CB. Lt.-Col. 
Thompson, C. W. Col. (92.) 
Thompson, E. R. late Lieut. 14th Drs. 
Thornhill, H. Major R.H.A. (97.) 
Thornton, J. H.T Maj. Donegal Mil. 
Thresher, Wm. Comr. R.N. (9/.) 
Tighe, J. Lowrie Surg. (h.-p.) 12th Lancers 
Timbrell, T., CB. Lt.-Col. (ret.) Beng. Army 

(1/.) 

Tomky ns, Rev. 


Synge, Millington Henry 


TALBOT, 
Tapp, Thos., CB. 
CB. 
Taylor, C. 8S. 8. 
Taylor, % ringle, KH. 


‘odd 


John late Capt. R. Drs. 


Tomlinson, F.P. Lt. Inns of Court Vols.(91.) 
*Tomkins, Alfred 8. Capt. Vict. Rifles (9/.) 
*l'orrens, H. D., CB. Col. 28rd R. W. F. 


Lt. late Rifle Brig. 
Capt. (ret.) 43rd LI. (97.) 


Tow nley ’ ( reorge 


Trafford, H. T. 


Tryon, R. Capt. (ret.) Rifle Brigade (9/.) 
Tryon, Robert Vice-Adm. 
Tryon, T. Col. (97.) 


Robert Dy.-Lieut. Middlesex 


Capt. late R. Brecknock 


Tubbs, 
Tupper, A. C. 
Mil. (3/.) 
Tupper, D. W. 
Turnor, Christopher Hatton 

Brig ade (91.) 
Turnour, the Hon. Keith 
Tweeddale, George, 


Lt.-Col. late 50th Regt. (97.) 
Lt. late Rifle 


Lt.60th Rifles (9/.) 
Marquess of, KT. 


GCB. Gen. Col. 2nd L. Gds. (3/.) 
Tylden, Sir J. Maxwell Lieut.-Col. 
Tyler, C. J. Major R.A. (9/.) 


Tyler, Sir James Lieut. late of the Hon. 
Corps Gent.-at-Arms (3/.) 


Tyler, H. W. Capt. late R.E. (37.) 
Tytler, Wm. Fraser Major (ret.) 9th Beng. 


Light Cav. (9/.) 
UTTERSON, Alfred Majer Bo.S. C. (9/.) 


VALIANT, 
Vandeleur, 


Thos. Jas. Major-Gen. 
John Col. late 10th Hussars 
MD. Insp.-Gen. of Hosps. 
*Vern ay; EK. Hope Comr. R.N, (9/.) 
Verney, G. Hope Lieut. 74th Highrs. (9/.) 
Vernon, Lord Capt.Comt.2ndDerbyV.(9/.) 
Venon, W. F. Capt. late 68th Regt. (3/.) 

















LIST OF LIFE MEMBERS. 37 


Vivian-Hussey, H. Lt.-Col. Swansea V. 
MP. (91.) 

Vivian, Sir Robt. J. H. GCB. 
Col. 102nd R. M. F. 

Vyvyan, Rich. H. 8. 
Cornwall’s Rangers 


Lt.-Gen. 
Lt. late Duke of 


WALES, H.R.H. THE PRINCE OF, KG. 
GCB. GCSI. Gen. Col. 10th Hussars 
Col. in Chief Rifle Brigade (9/.) 

Waddilove, C. L. Capt. R.N. (3/.) 

Wake, Baldwin A. Capt. RN. 

Walker, A. L. Capt. 99th Regt. (91.) 

Walker, Sir Baldwin W. Bart. KCB. Adm. 

Walker, C. F. Capt. R.N. (32) 

Walker, Sir E. W. Forester, KCB. Lieut.- 
Gen. Col. 15th Regt. 

Walker, E.N. Capt. Georgetn. Mil. (97.) 

Wallis, Sir P. W. P., KCB. Admiral 

Wallace, Chas. T. Capt. 74th Highs. (9/.) 

Walpole, Sir Rob., KCB. Lieut.-Gen. 
Col. 65th Regt. (97.) 

Walter, E. Capt. late 8th Hussars (3/.) 

Ward, F. B. Lt.-Col. (ret.) R.A. (10s.) 

Ward, James H. Vice-Adm 

Ward, W. R. Capt. S. Down. Mil. 

Warner, J. H. Major Middlx. V. (9/.) 

Warre, Rev. Edwd. Capt. Eaton Cadet V.(9/.) 

Warry, E. T. Capt. R.A. (9/.) 

Wason, E. S. Capt. 33rd Regt. 

Watson, John, CB.W.€. Col. Bo.8.C.(92.) 

Watts, J. J. Capt. late Westmoreland 
and Cumberland Yeo. 

Watts, J. S. Staff Comr. (91.) 

Webb, J. M. Capt. late 4th Dr. Gds. 

Webster, Sir Augustus F. Bart. Comr R.N. 

Welch, J. W. Capt. late H.A.C. (37.) 

Weller, T. M. M. Major W. Kent Mil. 

Wellington, Arthur, DuKEof, KG. Lt.-Gen. 

Wemyss, D. Douglas Capt. late 48th Regt. 

Wemyss, W. B. Major-Gen. late 1st Beng. 
Cav. (92.) 

West, Hon. W. E. Sackville- 
(ret.) Gr. Gds. (3/.) 

Westminster, Hugh Lupus, Marquess of, KG. 
Lt.-Col. Commt. Queen’s Westminster 
Vols. (91.) 

Western, J. Roger Col. late Beng, Eng. (3/.) 

Western, W. T. Navy Agent’ (9/.) 


Lieut.-Col. 





Wharton, W. J. L. Comr. R.N. (92.) 
Wheatley, John Capt. R.N. (38/.) 
Whichcote, George Gen. 
Whish, Claudius B. Lt. late 14th Huss. (3/.) 
White, Loraine Major, Knight of Wind- 
sor, late Barrack Master, London 
Whitter, J. R. late Assist. Paym.-Gen. 
Whittingham, Ferdnd.,CB. Maj.-Gen.(3/.) 
Wightman, George Lt.-Col. 
Wilkinson, B. E. Lt. late 4th Dr. Gds. (92.) 
Williams, T. B. Capt. late 4th Dr. Gds. 
Williamson, James Capt. 23rd R.W.F.(92.) 
Williamson, J. late R.N. 
Willink, W. N. Sub-Lieut. R.N. (92.) 
Wilson, A. K. Lieut. R.N. (9/.) 
Wilson, Fuller Maitland. Lt.-Col. W. 
Suffolk Mil. (92.) 
Wilson, George Lieut.-Col. late 65th Regt. 
Wilson, J.P. late Lt. lst Warwick Mil. (9/.) 
Wilson, R.B. W. Lt. (ret.) 15th Huss. (92.) 
Wilson, Thomas, CB. Rear-Adm. (10s.) 
Wilton, T. Eartof, GCH. Hon. Col. 
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Wilson, W. T. Lieut. R.E. (92.) 
Winchester, Marquess of Col, Hants Mil. 
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Lady Taylor, 


Abel, F. A., FRS. Gould, John, FRS., &e. &e. 
Addams, Robert Grey, Right Hon. Sir George, Bt. ACB. MP. 
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Gordon, A. F. Wyatt, James 
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Smyth, C. Piazzi, Astro. Roy. for Scotland 


Stephens, Andrew John, FRS. Standing 





won Dieta 


\ 











39 


FOREIGN OFFICERS. 
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